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TRANSMITTING POWER

U. S. NAVY OFFICIAL PHOTO

STRIKING POWER of United Nations forces is depend-
ent upon radio communication equipment for smooth,
efficient and coordinated action. And though hampered by
shortages of critical materials, we are utilizing every facility
and substance in order to supply our Armies and Navies with
transmitting tubes . . . better transmiting tubes and more of
them.

Such design and production achievements call for ex-
perienced organizations...made up of engineers and
technicians who have had long and intimate contact with
complex electronic operations and processes. It is fitting
that a company such as ours should use its experience as a
contribution to victory.

AMPEREX ELECTRONIC PRODUCTS

79 WASHINGTON STREET BROOKLYN, NEW YORK
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the field of shortwave ¢om
Hallierafters workers by their u Yery
ing purpose to produce a preduct that ig
. hedter, and to exceeed their quotas in
order that production schedules can be
maintained, have been awarded
this honeor. ‘

The accumulative electronic ex-
perience gained by Hallierafters the halli:rar}ers ca.
employes will be adominant facior CHICAGO, U. S. A,
in future peace time production of ' OP oot
advanced designs in shortwave
communications receivers.
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BECOMING
A

RADIOMAN

IN THE

UNITED STATES
NAVY!
ln .18‘53 Commander Calbraith Perry,
with four United States warships, opened
trading with Japan . . . then there were
no radio commiinications . . . today the
U. S. Navy will give you FREE passage to
the Island of Nippon with the added con-
veniences of radio communications and
Jensen Speech Reproducers!
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Beyond the horizon

Communication between planes and
ships and shore, between battle fronts
and headquarters; reporting, guiding,
warning and commanding — radio
transmission tubes with SPEER Graph-
ite Anodes are serving the United Na-
tions aloft, ashore and afloat.

SPEER Graphite Anodes have blazed
new trails in radio communication.
With greatly enlarged production and
research facilities, now devoted entirely
to winning the war, SPEER Anodes are
better than ever before able to meeét
electronic transmission and communi-
cation requirements as can no anode of
other material.

SPEER Graphite Anodes release stra-
tegic metals, add power and life to
tubes. Only anodes of graphite can
never fuse or even soften, will not warp,
help keep tubes gas-free.

Use tubes with SPEER Graphite An-
odes — for important war jobs now, for
every transmission service when the
American Victory has been won.

Anode Booklet and list of tube

manufacturers using SPEER

Graphite Anodes gladly mailed
upon request.

CARBON COMPANY

D~

ST. MARYS, PA.
CHICAGO - CLEVELAND - DETROIT
MILWAUKEE - NEW YORK - PITTSBURGH



TYPE 850 High Frequency, High Voltage Unit

Capacity ranges 10MMF to 100MMF and
intermediate values. Available either: Zero

or Max. Negative temperature coefficient.

Standard tolerances as to coefficients and
capacity. Size %" long. .765"” diameter,
exclusive of terminals.

Power Factor .05% does not increase with

-ageing. Voltage rating 5000 volts D.C.

A.C. voltage rating varies with frequency.

Terminals available in two types; same as
Type 840.

6

CENTRALAB: Div. of Globe-Union Inc., Milwaukee, Wis., U. S. A. .

TYPE 840 High Capacity

Available in any temperature coefficient
from zero to —.00075 mmf/mm{/C°.

(1) Zero Temperature Coefficient up to 1500 MMF.

(2) Negative Temperature Coefficient up to 3000 MMF.

SIZE: .780" diameter Steatite tube — length varies
with capacity and temperature coefficient.

500 MMF NTC approximately %" long.
1000 MMF NTC approximately 1" long.
500 MMF ZTC approximately % long.
1000 MMF ZTC approximately 1%2" long.

Power factor of .05% — does not increase
with ageing.

Voltage rating — 1000 volts D.C. Leakage
more than 10,000 megohms,

Terminals — two types available:

(1) Lug .030" thick threaded for 6-32 ma-
chine screw, or conventional soldering.

(2) Axial mounting post with 6-32 ma-
chine screw thread. :




have a development
problem that could
hest be solved hy a
new electronic tube
with characteristics
not now available?

The Raytheon Laboratories are pre-
pared to undertake such development
assignments provided only that (a) The
new tube would make possible new or
greatly improved equipment for the suc-
cessful prosecution of the war either on
the field of battle or on production lines.
(b) The tube would have wide enough
uses to warrant the development expense.

Address correspondence to:
EXECUTIVE SECRETARY
RAYTHEON MANUFACTURING COMPANY
S5 CHAPEL STREET, NEWTON, MASS.

ENGINEERS WANTED! Raytheon’s vital wartime assignments are in the
field of electronic development. Have unusual opportunity for engineers who want
to be connected with important war assignments. At Raytheon you would work

with some of the best known research specialists on tubes and equipment. Write
SPECIAL ENGINEERING PERSONNEL.

Ra ythéon Manufacturing

Company

Waltham, Massachusetts

DEVOTED TO RESEARCH AND THE MANUFACTURE OF TUBES FOR THE NEW ERA OF ELECTRONICS

/|



Section Communications Manégers of the A.R.R.L. Communications Department

Reports Invited. All amateurs, especially League-members, are invited to report communications activities, training
plans, code classes, theory-discussion groups, civilian-defense building or planning each mid-month (16th of the month for
the last 30 days) direct to the SCM, the administrative official of ARRL elected by members in each Section whose address
is given below. Radio Club reports and Emergency Codrdinator reforts reEFésentmg community organized work and plana
and progress are especially desired by SCMs for inclusion in QST. ARRL Field Organization appointments, with the
exception of the Emergency Cocrdinator and Emergency Corps posts, are suspended for the present and no new appoint-
ments or cancellations, with the exception named, will be made. This is to permit full efforts of all in Emergency Corps plans.

ATLANTIC DIVISION

3

Eastern Pennsylvania W3BES Jerry Mathis 6208 Master St. Philadelphia
Maryland-Delaware-District 9701 Monroe St.
of Columbia W3CIZ Hermann E. Hobbs Silver Spring P. O. Linden. Maryland
Southern New Jersey* W3GCU Ray Tomlinson 23 E. Brown St. Trenton
Western New York WS8PLA Fred Chichester Sonyea
Western Pennaylvania WB8CKO E. A. Krall 703 Broadway East McKeesport
CENTRAL DIVISION___
linois WIILH Mrs. Carrie Jones 2407 Central Ave. Alton
Indiana WoOYMV LeRoy T. Waggoner 1721 Winton St. Indianapolis
Kentucky W9ARU Darrell A. Downard 116 N. Longworth Ave. [ouisville
Michigan DP Harold C. Bird R.F.D. 2 Pontiac
Ohio | WBCBI D. C. McCoy Normandy Lane, R.R.7 Dayton
Wisconsin RH Emil Felber, Jr. 1625 N. 18th St. Milwauikee
DAKOTA DIVISION. i,
North Dakota WOYVE ohn W. McBride . B Lidgerwood
South Dakota QV . H. Schultz 118 N. Yankton Ave. Pierre
Northern Minnesota WIFUZ Armond D. Brattland Birchmont Rd. Bemidji
Southern Minnesota WIOYNQ Millard L. Bender 608 N. Huron Ave. Spring Valley
—-DELTA DIVISION i,
Arkansas WSGED Ed Beck 2503 Bishop St. Little Rock
Louisiana 5D W. J. Wilkinson, Jr. Room 313, Jefferson Hotel Shreveport
Mississippl WSEGE S. Benton Cain 1 E. Monticello Brookhaven
Tennessce W4DDJ M. G. Hooper 4908 Georgia Ave. Nashville
HUDSON DIVISION___.
Eastern New York W2LU Robert E. Haight 356 West 37 St. New York City
N. Y. C. & Long Island W2AZV E. L. Baunach 102 Central Ave. Massapequa, L. L.
Northern New Jersey W2LMN Edward Gursky, Jr. 367 Van Winkle Ave. Hawthorne
__MIDWEST DIVISION_
| owa WOAED Arthur E. Rydberg Mitchellville
Kansas WOAWP A. B. Unruh 1617 S. Seneca St. Wichita
Missouri* 90! Lctha E. Allendorf 1015 West Third St. oplin
Nebraska* W9DXY Lt. Comdr. P, H. Quinby _1425S.11th St., Apt. 4 incoln
NEW ENGLAND DIVISION,
Connecticut WIKQY Edmund R. Fraser 48 Willow St. West Haven
aine WI1BAV Ames R. Millett 37 Morning St. Portland
Eastern Massachusetts 1ALP Frank L. Baker, Jr. 91 Atlantic St. North Quincy
Western Massachusetts WI1JAH William J. Barrett 239 Columbia St. Adams
New Hampshire WIFTJ Mrs. Dorothy W. Evans P. O. Box 312 Concord
Rhode Island WIHRC Clayton C. Gordon 70 Columbia Ave., Gaspee Plateau, Warwick
Vermont WIKJG Clifton G. Parker Box 537 orrisville
NORTHWESTERN DIVISION
Alaska KIGNN ames G. Shen_'f/. i Tiomer
Idaho W7TAVP on D. Oberbillig P. O. Box 486 Boise
Montana WICPY Rex Roberts Box 1088 Glendive
Oregon GN. Carl Austin 1137 Federal Bend
Washington WI7EP Carl F. Hofmann 6906 So. Mason Tacoma
PACIFIC DIVISION
Hawaii KG6ETF Francis T. Blatt 837 16th Ave. Honolulu
Nevada W6BIC Edward W. Heim 509 Claremont St. Reno
Santa Clara Valley 6 Earl F. Sanderson 101 Claremont Ave. San Jose
East Bay WG6TI Horace R. Greer 414 Fairmount Ave. Oakland
San Francisco W6CIS Kenneth E. Hughes 590 35th Ave. San Francisco
Sacramento Valley W6MDI Vincent N. Feldhausen 113 South Quincy St. McCloud
Philippines KAI1GR George L. Rickard Box 849 Manila
San Joaquin Valley 6QDT Antone J. Silva Route § Modesto
v ROANOKE DIVISION. 5B
North Carolina B W. J. Wortman . O. Box Morganton
South Carolina WABOE/ANG Ted Ferguson 1213 College St. Colurmbia
Virginia * 3IBZE Thomas S. Jones 2918 Montrose Ave. Richmond
West Virginia WS8JRL Kenneth M. Zinn P. O. Box 132 Clarksburg
ROCKY MOUNTAIN DIVISION
Colorado WOCNL Stephen L. Fitzpatrick 25 Emerson St. Denver
Utah-Wyoming W7GZ Henry L. Schroeder P, O. Box 731 Laramie, Wyoming
SOUTHEASTERN DIVISION
Alabama W4GBV Lawrence J. Smyth 808 Winona Ave. Montgomery
Eastern Florida ‘W4PEIL Carl G. Schaal Lakeview Hotel Clermont
Western Florida W4AXP Oscar Cederstrom Second St. & Bruce Ave. De Funiak Springs
Georgia W4AOB William U. Hanks 4 Hunter St., S.E. tlanta
West Indies (Cuba) M20P Mario de la Torre Escobar 110 (Altos) Habana, Cuba
(Puerto Rico-Virgin Islands) K4KD- Everett Mayer 24 Lindberg St. Santurce, P. R.
SOUTHWESTERN DIVISION,
Los Angeles 6& H. F. Wood © 723 No. Las Palmas Ave. Hollywood
Arizona WO6RWW Douglas Aitken 341 S. Mt. Vernon Ave. Prescott
San Diego WG6BZE Richard Shanks 4033 S. Hempstead Circle San Diego
WEST GULF DIVISION.
Northern Texas* Ws5CY Gordon Ash B 1 So. Ravinna Drive Dallas.
Oklahoma_ WS5GFET Russell W. Battern Box 290 Eni
Southern Texas WSMN Horace E. Biddy 1746 Schley Ave. San Antonio
New Mexico* WSHJF J. G. Hancock. 110 S.E. Nevada St. Portales
MARITIME DIVISION.
Maritime VEIDQ A. M. Crowell 69 Dublin St. Halifax, N. S.
ONTARIO DIVISION____
Ontario VE3EF Flying Officer Donald R. Gunn ¢/o Canadian Bank of
Commerce New Toronto, Ont.
QUEBEC DIVISION. .
Quebec VE2CO Lindsey G. Morris Apt. 6, 4510 Girouard Ave.,
N.D.G. Montreal, P. Q.
_ . VANALTA DIVISION.
Alberta VE4GE C. S. Jamieson ~ 581 W. Riverside Drive  Drumbheller, Alta.
British Columbia VESDD C. O. I. Sawyer 2634 West 31st Ave. Vancouver
PRAIRIE DIVISION____
Manitoba VE4AAW A. W. Morley 82 Carlton St. Winnipeg
Saskatchewan VE4SY Arthur Chesworth 1071 4th Ave., N.W. Mouse Jaw
e ——————
— ——— — —

———
* Officials appointed to act until the membership of the Section choose perm

SCMs by

ion and election.
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W BRASS INSERT AND SCREW TO
MACHINED ROD TO SPUN TUBING
SAVING 50% BRASS

GLASS INSULATED TO
SPACE FACTOR

1

DIECAST TO DRAWN
SAVING 70°% ALUMINUM

SAVING 100% BRASS

Y E g
PK SCREW ONLY

v s

Z

ORAWN ALUMINUM TO BAKELITE
SAVING 100% ALUMINUM

FORMVAR

SAVING i0% COPPER

STAINLESS TO FLATED STEEL
SAVING 18 % NICKEL

|

BLANKED LAMINATION TO SCRAPLESS ~

SAVING 35 % SILICON STEEL

‘and it can win or lose the war. ..

@ We dall know that our greatest problem today
lies in material shortages. The bulk of this prob-
lem...and it can win or lose the war... lies
in our hands. A waste of materials, particularly
critical materials, in an engineering design today,
is as damnable as sabotage.

Here are a few cases in our organ-
ization:

1. On one job our redesign com-
bined two pieces of apparatus.
The resultant unit, while more
efficient, is smaller than either of
the individual units. On the basis
of projected requirements, .the
saving in aluminum alone is 500,-
000 ibs.

On this job our delivery schedule
would have been delayed five
- months for the nickel iron core
material and shielding cases re-
quired. Redesign made possible a
unit using silicon core material
and silicon shields with actually

I IR

100 YARICK STREET

EXPORT DIYISION: —

10 DB less hum pickup than the
original.

3. In this job substitution of a drawn
aluminum housing for a die cast-

ing effected an aluminum saving
of 709,.

Designs must be improved constantly.
Take a look at that job you have been
running and see whether an extruded rod
or a spun bushing won't save the scrap in-
volved in a screw machine part. Check with
the Government Engineering Bureau in-
volved as to whether they would not allow
a change in material to something lower on
the critical list. You will be surprised at their
cooperation.

Only when you can say to your-
self, “There isn’t one of my designs
left that can be reduced in amount of
material or to less critical materials,”’
can you feel that your share in the
War Program is effective.

CABLES: ‘''ARLAB'

9

D D

NEW YORK, N. Y.
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HE AMERICAN Rapio Reray Leacug, Inc.,

is a non-commercial association of radio
amateurs, bonded for the promotion of interest in
amateur radio communication and experimenta-
tion, for the relaying of messages by radio, for
the advancement of the radio art and of the
public welfare, for the representation of the radio
amateur in legislative matters, and for the main-
tenance of fraternalism and a high standard of
conduct.

It is an incorporated association without capi-
tal stock, chartered under the laws of Connecti-
cut. Its affairs are governed by a Board of
Directors, elected every two years by the general
membership. The officers are elected or ap-
pointed by the Directors. The League is non-
commercial and no one commercially engaged in
the manufacture, sale or rental of radio apparatus
is eligible to membership on its board

“Of, by and for the amateur,” it numbers
within its ranks practically every worth-while
amateur in the nation and has a history of glori-
ous achievement as the standard-bearer in
amateur affairs.

Inquiries regarding membership are solicited.
A bona fide interest in amateur radio is the only
essential qualification; ownership of a transmit-
ting station and knowledge of the code are not
prerequisite.

All general correspondence should be addressed
to the Secretary at the administrative head-
quarters at West Hartford, Connecticut.

Past Presidents

Hiram PeErcy Maxim, W1AW, 1914-1936
Evucene C. Woobprurr, WSCMP, 1936--1940

Officers
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Washington, D. C.
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ActingCommunications Manager* Joun Huntoon, WILVQ
West Hartford, Connecticut
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West Hartford, Connecticut

General Counsel. ................... ..PauL M. Secar
1026 Woodward Building, Washington, D. C.

*The Commumcanons Manager, F. Edward Handy,
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“IT NEEMS T0 US-=~

WHAT ARE YOU DOING?
THE Assistant Secretary of the Navy
said, in late September:

“We are still losing this war, and we should
damn well understand it! It will take all we’ve
gg?f;,to win. What are you going to do about
it

“The men in uniform know what they’re going
to do about it. He was talking to those of us
who are still at home. Supposing you’re in that
category, here are some of the things that you
‘can and ought to be doing:

Turn in your scrap, particularly the copper
and other non-ferrous stuff which we amateurs
accumulate more than most people. And par-
ticularly your copper. If we win the war, you
can easily replace it. If we don’t win, you’ll
never need it.

Keep your amateur operator license going
and file application for the renewal or modifica-
tion of your station license as may be neces-
sary. There will be many reasons why you’ll be
glad you did, and in particular you can never
tell when you’ll be required to prove your
operating ability.

Register with FCC the amateur transmitters
in your possession, to help guard against the
possibility of radio apparatus finding its way
into the hands of our enemies. Help the wives
and mothers of absent amateurs to make
proper registration.

Join the ARRL Emergency Corps. Get in
on the War Emergency Radio Service work in
your community on behalf of the ARP com-
munication needs of civilian defense. Lend
them your u.h.f. apparatus. Accept an operat-
ing assignment. Help teach other local men and
women to become WERS operators to protect
your community.

Sell the government your factory-built trans-
mitter and receiver, by registering them for
sale with the ARRL Apparatus Bureau. Buy
bonds with the proceeds.

Lend or sell your oscilloscopes and testing
and measurmg apparatus to a training school
in your vicinity which needs them for the
instruction of radio mechanics and operators.

If you are in position to shift your civil
occupation to something more important in
radio, register with the ARRL Personnel

Bureau and let us put you in touch with some-
one who needs your services badly.

If you're qualified to teach theory or code,
take a job as a teacher in one of the evening
courses near you. They’re starving for in-
structors.

Keep alert to use your radio knowledge.
Listen in when you can. Learn to identify, and
not become excited over, friendly tactical
communication. When you spot somethin,
fishy, report it at once to the nearest FC(%
monitoring station. If you’re near the coast,
don’t neglect the u.h.f. If what you spot is
phony people rather than phony signals, re-
port them to FBI instead of FCC.

Help keep your local club going, as your
only medium for accomplishing things jointly
and for fraternal contacts — until we get this
war won. Help in its code classes.

Keep yourself informed on what’s going on
in the amateur radio world. Know your duties
as an amateur. Keep up your code speed.
Study to remedy your deficiencies in theory.
Prepare to give a good account of yourself in
whatever may lie ahead.

Whatever your job, give it your very best.

K. B. W.

SYNTHETIC GENIUS & THE AMATEUR

In THE February, 1942, issue of the
General Electric Review there appeared a col-
umn’s length of comment under the heading
“PDesign Engineering”’ that got stuck in our
mental craw. We have thought about it many
times since, for it seems to offer a useful
explanation of the accomplishments of the
amateur fraternity.

The point of the piece, which appears in a
review of progress in engmeering knowledge in
1941, is the conception of a “synthetic genius,”
the term chosen to represent the collaboration
of a number of individuals, each talented in
certain spheres, in research development. This
conception is based on the thesis that some
fifteen distinct faculties are required to make
up one complete engineering genius. There are
probably only eight or nine persons among the
entire U. S. population who possess all these
qualities in high degree. These faculties include
specific knowledge, general knowledge, con-



structive discontent, originality of vision,

courage, analytical ability, ability to synthe-

size, common sense, enthusiasm, persuasive-
ness, perserverance (determination to over-
come obstacles), energy, initiative, sense of
humor and codperativeness.

The odds against any one man possessing all
these qualities in high degree (ranking with the
top third of the group) are so great that only
three such men may be expected to exist in a
group of fifty million. But if fifteen men, each
possessing just one of these qualities, are com-
bined into a team, there will be material for a
million composite ‘geniuses’’ in the group. Or,
if three men, each outstanding in at least five
qualities, are selected there will be available
among the fifty million enough teams to pro-
vide 200,000 synthetic combinations probably
capable of doing exceptional development
work.

The Review’s point is that much industrial
progress in the U. S. has been the result of close
codperation on the part of many talented indi-
viduals in this fashion. “Instead of waiting for
the chance occurrence of some new Edison to
pioneer a new invention or industry, the Amer-
ican plan is to gather a group of specialists,
each having some essential knowledge or
ability, and to so guide their united efforts
that they function effectively as a single ¢ol-
lective genius. It is by this device that Ameri-
can industry has pioneered so many great
achievements, and can so well adapt 1tself to
the changing requirements of the hour.”

We see an additional point that may be
made. It relates to the process of selecting the
individuals who are used in the making of
these composite geniuses. If there were but one
field in which development was required the

process would be an easy one. But in the mod-
ern age there are hundreds of separate fields,
each clamoring for investigation, and neces-
sarily many suffer in the competition even for
creative teams. The field which comes out best
in this competition logically is the one which
has initially attracted to it through personal
interest the largest selection of potential
‘“upper-third’’ minds.

And that, we submit, is a logical explanation
for the thoroughness and extent of America’s
research performance in the radio field. Be-
cause so many alert and intelligent youngsters
have been attracted to the radio profession
through their practice of amateur radio, it is
inevitable that the engineering talent in the
field must assay very high in the proportion of
genius — both collective and individual, but
especially collective.

If this point needed proof, it was never
better provided than by the highly-organized
research work in radio and electronics now
being done under war stimulus. Necessarily
staffed largely by hams or equivalent self-
taught entiusiasts, simply because there are
not enough available men with formal aca-
demic background to go around, these research
groups daily collectively cover ground which
would have occupied a Sir Oliver Lodge or
even a Steinmetz or Edison an entire lifetime.
Other fields than radio, too, are deriving war-
time benefit from the amateurs they have at-
tracted — optics, photography, aviation.

Our leaders might well write down the
moral for future reference: The most fertile
source of ‘“synthetic genius” a science or art
may have lies in the amateur devoteces it
SpONSOrS.

C. B. D.

« SPLATTER «

OUR COVER

IPLENTY of our soldier-hams will hence-
forth be found doing as W9JGL is on this month’s

cover — listening to one of the Army’s latest .

gadgets, the “handie-talkie,” little brother of the
walkie-talkie.

Incidentally, W9JGL, one of the Chicago
10-meter gang, now a 1st lieutenant in the Signal
Corps at Fort Monmouth, had plenty of experi-
ence with the business end of b.c. mikes (as a
WGN announcer) as well as the ham and military
variety before going into the service.
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FOOTNOTES

AMoNG our contributors this month we
are privileged to number Philip Rand, W1DBM,

12

. whose career as a Remington-Rand executive has

not hampered his outstanding work in the radio
field, first as a pioneering explorer of 28 and 56
Me. and currently as an active advocate of
civilian-defense communications who practices
more than he preaches. Our other WERS con-
tributor, T. G. Hieronymus, W9BLS, is an
old-timer whose radio career dates back to 1909,
In World War I he wrecked the local radio club
by coercing most of its membership into a
National Guard signal company, taking them to
the Mexican border in 1916 and to France with
the AEF (Rainbow Division) in 1917. In World
War II, as president of the Heart of America
Radio Club, he has been doing his fighting on the
home front — training beginners and plugging
civilian-defense communications. The poetic
contribution from Sgt. Richard Becker, W8CSE,
actually came via V - - - — Mail from ““Somewhere
in Australia,” by the way, and he postscripts:
(Continued on page 110)



The Navy Trains Radio Technicians

Radio Hams Prepare to Learn a Fascinating New Art

Tms is the story of a radio technician.
He’s one of the lads who, sooner or later, will be
found out in the front lines — the ‘first line, in
fact, of America’s defense. On the front line of
battle — and on the front line of science, too.
For his job it i8 to run one of the important new
scientific developments that in the end will win
the war,

Not that we're going to be able to tell you just
what he does, of course. That’s a deep dark secret
—and we’d better all pray, fervently, that it
remains so. Even he himself doesn’t know, in all
probability — yet. His present job is to train
himself to the point where he will be fit to find
out.

For he is a student at one of the Navy’s
primary EE and RM training schools.

There are seven of these schools scattered
around the nation. There’s one at Grove City
College in Pennsylvania and another at Utah
State Agricultural College, Logan, Utah. There
are two in Texas —one at the University of
Houston and another at A & M College of Texas.
Oklahoma A & M College at Stillwater has one,
too, and the Bliss Electrical School at Takoma
Park, Maryland, is now devoted entirely to this
training.

Then there’s the school at 190 North State
Street in Chicago — except that instead of being
last on the list it should have been first, since it
was the first to start instruction and its command-
ing officer, Lt. (jg) William C. Eddy, USN (Ret.),
did a great deal of the work in setting up the

curriculum for the uniform course taught at all
the schools.

Which of these schools does our hero attend?
Any — and all. All you have to do is to look for a
fellow with a trim white uniform, a collection of
books and papers under his arm and a look of
concentrated absorption on his face. It won't be
hard to find him, either — there are hundreds of
him at each of these seven schools, and hundreds
more coming and going every thirty days or so.

Let’s hear from some of his buddies speaking
from the campus of the Utah State Agricultural
College at Logan, Utah:

“The Battle of Logan”

“In a sparkling green valley tucked between
the mountains of Northeastern Utah, far from
the whine of planes and the roar of guns, several
hundred sailors and marines are, as they call it,
fighting the Battle of Logan.

_““The Battle of Logan? You've never heard of

~ it? Well, probably not. It isn’t heralded in the

press or broadcast to the firesides. It is, however,
far more important than the average American
will realize for some time to come.

““Who are these sailors and marines? Where are
they from and what are they doing?

‘“‘Most of them held ham radio licenses or were
engaged. in radio repair service in their respective
home towns. Towns that ranged from the East
Coast of New England to the West Coast of Cali-
fornia, from ‘the plantations of Louisiana to the
rolling prairies of the Dakotas.

Hams in the current Navy RT class at Grove City College: First row, l. to r.: Lt. Comdr. W. F. Grogan, USNR,
ex-W4QY, Commanding Officer; W3FGA-W3HYL; W8PGM; W8TTK; W3DYM; W2LWS; W8QZO; W2NPH;
W8VYM. Second row; W8SC; W3JMO-W3JWL; W1ELR; W1EQG; W2AFM; W3JIX; W1EII; W1DZB. Third
row: W200U-W3IAY; WILTR; W80ST; W80TO; W3GYY; W1JTG; WINCQ. Fourth row: W3EJA; W3HHY;
WSLWYV; WSNNW.W8SAA; W3CTS; W3GCI; W8KWA. Fifth row: WTHKW — ex-W2IDO; W8VZK; W3IQO-
ex-AD47; W2HEO —ex-W1AZK. ‘ )
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‘‘Swapping white collars and workshirts for the
blues of the U, S. Navy and the forest-green of the
Marine Corps, these fellows are taking advantage
of the chance of a lifetime, learning more about
u.h.f. than they ever would have learned else-
where —and with all expenses paid, plus a
salary.

‘“At present the Battle of Logan has its cam-
paign of action raging at the Utah State Agricul-
tural College, Logan, Utah, where the men, under
the command of Lt. (jg) Carlos J. Badger, USN
(Ret.), are undergoing an intensive 12-week
course including mathematics, electricity and
radio. There one may hear the peculiarities of the
fundamental laws set forth by Ohm and Kirkchoff
thoroughly cussed and discussed by a dark,
drawling, softspoken former cattleman from
Louisiana and a blue-eyed ex-highway patrol-
man from Iowa.

““An ex-newspaper reporter finds that learn-
ing the ‘five Ws’ of the u.h.f. presents several
new angles. Those who are fortunate enough to
be hams and are more or less familiar with the
work — well, they begrudge even taking time
out to eat.

‘‘ Available to the men for their work are the
well-equipped laboratories of the College, con-
taining more than $250,000 worth of equipment
for use in radio experiments.

“During the intensive 12-week course, each
man will build & u.h.f. superhet. Another impor-
tant phase of the course includes thorough drilling
in the fundamentals of a.c., d.c. and resonant cir-
cuits, motors and generators. Such a background
is necessarily required before the men are quali-
fied for advanced training in the operation and
maintenance of the u.h.f. gear which is so vital
to the Navy.

‘““Most of the hams attending the school are
Navy men. The Navy offers men with ham and
repair-work experience the opportunity to learn
the secrets of u.h.f. work which will be doubly use-

Veteran or neophyte, all primary EE and RM stu-
dents are taught radio principles and practice from the
ground up — and learn a lot about fundamentals they
passed up in earlier training. These photos show Grove
City students in typical lab sessions. Top — Making a
study of the factors affecting the performance of a Class-
A resistance-coupled amplifier. Front, D. F. Burdett;
rear, R. Spencer, ex-W2DEG. Second from top — Lt.
Comdr. W. F. Grogan, ex-W4QY, explaining the con-
struction of one of the “bottles” from the 1-kw. ham
transmitter. The 100-watt college transmitter is visible
at theright. L. tor.: R. W. Somers, RT2¢, W3HHY; Lt.
Comdr. W. F. Grogan; T. S. Austin, W8HUJ, and R. J.
Parker, RT2¢c, WENNW.W8SAA. Second from bottom —
Obtaining data for saturation and magnetization
curves of shunt and series wound generators. Note the
terminals and meters visible in the background; these
are on the main switchboard in the college electrical
engineering laboratory. L. to r.: W8VJV; W2LOK; un-
identified; T. S. Austin, W8HUJ, and G. M. Vrooman.
Bottom — An experiment on tube characteristics, ob-
tmnmg data for families of curves. Reading from . to

W8KWA; WSLWYV; W3IQO; WSJIX W3IMO-

. W3JWL, and T. S. Austm, ‘W8HUJ, instructor.



Shop work starts with
bending sheet metal chas-
sis, cutting holes, etc.,
carries on through con-
struction of S5-tnube super-
het. Top — Students op-
erate all types of machine
tools in Bliss Electrical
School’s well-equipped
machine shop. Below —
Dirilling, punching and
soldering chassis in Grove
City’s third-month radio
lab. L. to r.: . B.
Stryker; A. M. Pontus,
W3FCR; F. L. Pratt, and
P.H. M. Txppm

ful to these men when_they return to civilian
life. The training alone which they are now re-
ceiving would be prohibitive in cost to them
as civilians,

““In addition to this training the Navy offers
men ratings that mean the equivalent of $200
or more per month in civilian life. All that the
Navy asks in return for this training is the will-
ingness and codperation of the men.

“So once again this little Mormon Valley
awakens to the same fighting spirit that was ex-
emplified by their own pioneer ancestors, as the
Battle of Logan rages on!”

Those were the words of Marine Corps Pvt.
D. E. Giersdorff and RM2¢ F. M. Viles.

They could as well have been speaking from the
sultry plains of Texas or the noisy bustle of
Chicago’s Loop or even the Nation’s capital;
the words might have been different, but the
thought would be the same.

For, apart from the external details of struc-
tures and climate and topography, the spirit and
training at each of these schools is very much the
same. And geography doesn’t seem so important
in the mind of a fellow who may — and probably

will — find himself serving on the seven seas, on
coral strand or frozen reef, in the air and along
the shores and on the sea.

At the Corner of State and Lake

Suppose you were talking with a student from
190 North State Street, Chicago. ‘“Odd sort of
name for a school,” you'd say. How did it get
that name? Well, here’s the story.

You’ve probably heard of Lt. (jg) William C.
Eddy, USN (Ret.). There was a Saturday Evening
Post piece about him some months ago — one of
those yarns featuring extraordinary combinations
of American genius and success. Lt. Eddy is the
former submarine commander who, upon retire-
ment from active duty, promptly began one of

Through classroom, lab and shop the Navy’s radio technicians get a t.horough grounding in basic electncal princi-
ples, as well as radio, u.h.f., cathode-ray tubes and all the rest. Left — Measuring the characteristic impedance of a
telephone line at Grove City. Front (hand on dial) W8K WA} standing, Instructor Smock, chief operator WSAJ,
owned and operated by the College; center, two Marine privates; right, W3GCI. Center — Typlcal classroom scene
at the 190 N. State St. school. At left in the laboratory are Instructors William Kunz, W8SNS, and Stanley Oster-
lund, W9TJL, inspecting a 20-inch Cathode-Ray Oscillograph, one of the three now in existence in the country. At
nght, A H. Brolly, ex-W6RG, chief instructor lecturing from a drawing of a triode crystal oscillator and the E;-I,
curve of a triode tube. Right — For fifty years Bliss students learned about electricity in this testing lab, now used
exclusively in teaching Uncle Sam’s sailors. Completely equipped for all types of power and physical measure-
ments, his work here equips the student to handle testing and measurement problems.
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the most amazing inventive eareers on record.
The tale of that career is far too long even to hint
at here; let it suffice to say that a couple of years
ago Lt. Eddy left NBC and took a job as televi-
sion director of Balaban and Katz, operators of
television station WOXBK — which is located in
the State-Lake building in downtown Chicago.
That W9XBK, wholly staffed by hams and
built much like a ham rig, quickly forged into
the -forefront of television research is now cer-
tainly no secret.

When the war came along B & K — as sym-
bolized in the person of Lt. Eddy — found there
was a job to be done. The Navy needed trained
men for the operation and maintenance of its
special equipment. So they turned over to the
Navy a substantial part of the space devoted to
their television laboratories in the State-Lake
building at 190 North State Street — whence
came the name of the school. Lt. Eddy partici-
pated in the work of preparing the curriculum to be
specified by the Bureau of Naval Personnel for
this and subsequent Radio Materiel schools.
They devised a standard examination designed to
disclose the qualifications of men seeking enlist-
ment in the new branch.

And along about the first of this year the school
got going — although it wasn’t until May that the
Navy made public announcement of the fact.

Now men from all over the country and from
every walk of life, ranging in age from 17 to 50,
assemble daily on the top floor at 190 North State
Street.

The school utilizes a wing of the television
station, including three large classrooms with
the necessary secondary study halls, a reception

room and the administrative offices. Roosevelt
Hall, the laboratory section, is equipped with
something like half a million dollars worth of
w.h.f. transmitters, antennas, c.r. oscilloscopes,
oscillators and other special equipment. Wash-
ington Hall, with its lecture rooms, is equipped
to handle the non-technical subjects such as
mathematics and radio theory.

There the V-6 reservists go for twelve weeks of
intensified training. Those who make the grade go
on to receive advanced instruction.

At Grove City

The Naval Training School at Grove City
College, Grove City, Pa., was the first of its kind
to be organized in the East.

Authorization for that school was given in early
February, 1942, when the second semester of the
regular college course was already under way.
To it as commanding officer was assigned Lt.-
Commander William F. Grogan, ex-W4QY, one
of the orginal staff at Noroton (see August
QST).

In less than one month, with the unstinted aid
of Dr. Weir C. Ketler, president of the college,
and Russell P. Smith, educational director, the
training program was organized and under way.
It was the Noroton story over again; in that brief
time it was necessary to vacate a dormitory to
provide barracks for the students, organize an
instructional staff and equip laboratories and
classrooms.

On March 1st the first hundred RT2c¢ reservists
started training; by May 1st the full complement
had arrived. On this same day a Marine training
detachment was authorized, and from then on the

FRET

Students work in groups during lab and shop sessions. Left — a Grove City group making measurements on an
. amplifier. L. to r., back row: W8LWYV; Marine Pvt. Merriam; W8HUJ, instructor. Front row: Marine Pvt. Mazzeo;
-W3JMO-W3JWL. Right — Atop the Balaban & Katz building in Chicago a group of 190 N. State St. students in-

vestigate performance of equipment in frigid February weather.
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school was jointly occupied
by a mixed group of marine
privates and naval personnel.

Apart from the major bus-
iness of training, each of the
Navy’s primary schools has
its own special attractions.
Grove City is no exception.
The college gymnasium and
athletic field are available to
the enlisted men of the school,
and various forms of athletics
— tennis, basketball, swim-
ming, horseshoes, softball —
are available under the direc-
tion of a Chief Specialist of
the Navy. Wolf Creek, which

separates the college into an
upper and a lower campus,
is dammed, affording an ideal
skating pond in winter.

The college is located in the pleasant commu-
nity of Grove City, whose six thousand inhabi-
tants have warm feelings toward the uniformed
men in their midst. Every Sunday the local com-
munity swimming pool is reserved for the men of
the naval school. The local churches and homes
welcome the sailors and marines. The local USO
provides varied entertainment — dances, picnics,
lounges, reading rooms and many other thought-
ful aids to the maintenance of student morale in
their few brief hours of relaxation.

And that’s the way it is at all the schools.
The circumstances may differ, but the pattern is
the same. Our information on the Texas and Ok-
lahoma schools is not first-hand — but we refer
you to the letter from Oklahoma A & M naval
station graduate RT2c George Bird, W5HGC, on
page 78 of August QST'; his report of the spirit
there is sufficient evidence of the fact.

At the Nation’s Capital

At venerated Bliss Electrical School over half
of the initial class were hams or former hams.

The Bliss School was established in 1893, when
electricity was just coming into widespread use
and the first need arose for trained men to make
installations and supervise operation and main-
tenance. Its founder, Louis Denton Bliss, who be-
gan his engineering career with the original
Edison Company in the pioneer days of electric
lighting, is still its president and active head.

There, in an atmosphere hallowed in electrical
annals, the students live in comfortable dormitory
bedrooms, usually two to a room, and make their
daily treks over tree-shaded walks around the
oval grounds between the various buildings, the
dormitories and the dining hall.

One of the interesting features of the Bliss
school is an 8-room frame house which each year
was completely wired as a practical shop project

November 1942

No more hen-scratched circuit diagrams — the Navy wants the job done
right! Drafting class at Bliss, where students learn timec-saving methods for
turning out neat, accurate mechanical drawings and schematics.

by the current civilian class, now converted for
use in special phases of the RT training.

As usual, there is a liberal sprinkling of hams
on the instruction staffs of most of these schools.
For example, there is Lt.-Commander W. F.
Grogan, the commanding officer of Grove City
College. As W4QY he was an active ham for
many years, having been SCM of Florida for
about as many terms as there are fingers on your
hand. Joining the NCR as a ham when it was
first formed in 1925, he soon moved up to com-
mand of the Fort Myers unit. When the Noroton
school was founded in the autumn of 1940 he was
ordered to join the stafl there, remaining until
the end of last year. On December 22, 1941,
he was transferred to Philadelphia as assistant
District Communications Officer, and on Febru-
ary 8th he was ordered to take command at
Grove City.

As another example, take the training staff at
the 190 North State Street school. Among the in-
structors who are amateurs or ex-amateurs at
this school are A. H. Brolly, chief instructor, ex-
W6RG; William Kunz, W8SNS; Stanley Oster-
lund, W9TJL; William Kusack, WOQEE; H. E.
Crow, RM2¢, USNR, W9FHI; E. B. Hensley,
RM2¢, USNR, WOHUW; R. L. Martin, RM2c,
USNR, WI9CTQ; Richard Mueller, RT3c, USNR,
ex-W90HZ; and Alvah Rogers, RM2¢, USNR,
WI0ZE.

A Look at a Radio Technician

Having seen where our radio technician lives
and studies, let’s look at the man himself a little
more closely. Remember, of course, that he is
a composite figure — resembling no one indi-
vidual, but typical of all. .

First of all, he’s somewhere between 17 and 50
years of age. If he is 21 or over he's been given a
rating as Radio Technician Second or Third Class,
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depending on his qualifications. He is probably —
but not necessarily —a high-school graduate.
He has, however, completed at least two years of
high school mathematics; the more he knows
about algebra, geometry and trigonometry, the
easier the course will be for him. His knowledge
of physics will be helpful, too — and of course he
has a genuine, deep-seated interest in radio, with
experience either as a ham or serviceman.

When he enlisted at his nearest navy recruit-
ing station he was given a qualifying examination,
consisting of elementary questions on mathemat-
ics, physics, shop practice, electricity and radio.
After he passed that exam he was given the regu-
lar Naval Reserve physical examination.

When it was all over he found himself in the
Navy. His pay — which with allowances runs’as
high as $130.50 per month — began the day he
enlisted, and on top of that he was supplied with
uniforms, food, quarters, medical and dental care,
and of course with textbooks and training, all
free of charge.

18

Left — Main entrance to the Administration Build-
ing at Bliss Electrical School, near Washington, D. C.
In this building are the general offices, reference library
and reading room, lecture hall, drafting and conference
rooms, machine shop and electrical testing laboratory.
Below — Memarial Hall, one of the dormitory buildings
at Grove City College, now used as barracks for the
Naval and Marine personnel.

The first stage in his training began at the in-
doctrination station. There he learned the rudi-
ments of Navy life — and quickly found and al-
most a8 quickly lost a bunch of new buddies. For
in a very short while he was on his way again —
this time to the primary training school to which
he was assigned.

At the school he found some hundreds of other
sailors or marines much like himself, divided up
first into classes and then into sections. The sec-
tions, each consisting of some 30 or more men,
are the basic instruction units. Each section has
its own instructors — usually three — and goes
through the course as a unit.

He found that he was required to put in a
minimum of a 70- to 80-hour week, 7 days a
week — half of the time being spent in class and
shop, the remainder in supervised study. He
found that he spent 4 hours of each day in lecture
and 4 hours in the laboratory, the actual periods
being two hours long minus a 10-minute rest pe-
riod at the end of each hour.

He found, too, that it was to his own advantage
to attend every period in an alert, receptive frame
of mind, and to get in his outside studying faith-
fully, as well. For, because of the intensive nature
of the three-month course, every step interlocks
with the next and all study assignments are care-
fully chosen and coérdinated. And when a subject
is covered it’s finished — there’s no back track-
ing.

& (Continued on page 1168)

There’s more to being a Navy radio technician than
just learning radio, and the primary schools also teach
Navy ideals and the Navy way of doing things. Here a
Grove City group is being instructed in the correct
method of lashing a hammock, preparatory to departure
from the school. Included in the group are W8TJH,
WI1DS]J, ex-W2AMM and W2NJW.
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],aduucaL Review
A Circular

Antenna
for U.HLF.

The cubical antenna for television broadcasting. The
eight half-wave elements are arranged in two groups of
four, each group forming a horizontal square.

¢

ONE of the problems that keeps life from

getting dull for the radio engineer is that of de-
signing antenna systems suitable for u.h.f. broad-
casting. What is wanted is a horizontally-polar-
ized system which radiates equally well in all
horizontal directions, has relatively little vertical
radiation and at the same time is as simple as
possible both mechanically and electrically.

HORIZONTAL PATTERN

N

Fig. 1 — The 90-degree V antenna and pattern.

November 1942

An interesting type of antenna which fulfills
these requirements was described by M. W.
Scheldorf of the General Electric Company in a
paper presented at the I.R.E. Summer Conven-
tion. It might be called a “circular end-loaded
folded dipole” were it not for the contradictions
inherent in such a description. Designed for f.m.
broadcasting, the antenna gives a substantially
circular radiation pattern in the horizontal plane,
is a simple mechahnical structure (at least from the
commercial viewpoint), and can be mounted
without insulation on a grounded metal pole.
The latter feature is of course highly desirable
from the standpoint of lightning protection. In-
dividual antennas can be stacked to form & multi-
unit system giving an increase in field strength
over a single unit. While its resonance character-
istic is not broad enough for good television
transmission it is amply broad for wide-band f.m.
The resonant frequency of the antenna is readily
adjustable after installation. '

The final antenna design was a product of evo- .
lution, starting with the cubical antenna shown in
the photograph. This antenna, the first one used
for television broadcasting at the G. E. Helder-
berg station, consisted of two horizontal sets of
four half-wave elements each, the elements of a
set being arranged in the form of a square. Sub-
sequent work showed that the same effect could
be secured' by replacing the square set of four ele-
ments by a pair of elements arranged in the form
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of a V having a 90-degree
opening, as shown in Fig. 1.
This gave the horizontal pat-
tern also shown in Fig. 1; the
shape could be controlled by
altering the angle between
the arms of the V, an angle
smaller than 90 degrees giving
an improvement over the pat-
tern shown. However, the an-
tenna was still bulky and the
elements had to be insulated
from the support.

The next step is shown in
Fig. 2, where the antenna
consists of two quarter-wave
sections each bent in the form
of a U having sides of equal
length, the two sections being
fitted together in the form of
a square with two of the sides
overlapping. This gives a cir-
cular radiation pattern, since
the currents in the overlap-
ping sections are in phase and
the resultant “effective’ cur-
rent tends to be uniform
around the square. This type
of antenna also is obviously
much smaller than the V or
cubical arrangements. Be-
cause of the capacity between
the adjacent sections of the
antenna, the overlapping
square antenna is practically
the equivalent of a loop an-
tenna having capacity load-
ing, as shown in Fig. 3.!

The final system used is
shown in Fig. 4. Because the
radiation resistance of a cir-
cular antenna such as that
shown in Fig. 3 is quite low, a
second element was added to
provide a step-up impedance
transformation, using the
principle of the folded dipole.?
The effective length of the
elements, including the load-
ing of the end capacity C, is
one-half wavelength overall.

L A. Alford and A. G. Kandoian,
“Ultrahigh-Frequency Loop An-
tennas,”” AIEE Transactions Sup-
plement, 1940.

3P, §. Carter, “Simple Television
Antennas,”” RCA Review, October,
1939.

A four-bay circular antenna
system model. The bays are fed in
pairs from two main transmission
lines.

HORIZONTAL PATTERN

4

Fig. 2 — Overlapping square antenna.

The actual physical arrangement is shown in the
close-up photograph. Point D, Fig. 4, is at ground
potential and the antenna therefore can be
mounted directly on a metal supporting pole at
this point, without insulation. In the practical
antenna the elements are made of steel pipe
formed into a circle having a diameter of 33 inches,
for a center frequency of about 46 Me. This com-
pares with a length of slightly over 10 feet for
a half-wave dipole at the same frequency.

Fig. 5 shows the development of the antenna
from the plain folded arrangement. In the top
drawing, the current distribution is close to that
characteristic of an ordinary half-wave antenna.

D <e
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Fig. 3 — Simple loop antenna. To obtain a truly cir-
cular horizontal pattern the total length of the loop must
be small enough i in comparison to a half wavelength )
that the current is substantially the same in all parts.
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By adding end capacity, Stage 2, the current dis-
tribution is made more uniform because an appre-
ciable current flows into the end capacitors. In
the final stage the antenna system is formed into
a circle with the end capacitors facing each other
to form a condenser.

The relative diameters of the two elements A
and B determine the magnitude of the impedance
step-up. It has been found experimentally that a
wide range of impedance change can be obtained.
In the commercial design the terminal impedance
is about 35 ohms, at resonance at 46 Mc., when
the antenna is mounted on a 4-inch diameter steel
pole. With poles of larger diameter the radiation
resistance decreases because of out-of-phase cur-
rents induced in the surface of the pole.

Since the antenna is appreciably smaller than
an ordinary dipole, some loss of signal strength
is to be expected as compared to the latter. How-
ever, it turns out that this loss is only one decibel

IN NEUTRAL PLANE

 PERPENDICUL AR
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HORIZONTAL PATTERN VERTICAL PATTERNS

NN
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Fig. 4 — The circular antenna described in the text.

as compared to a vertical dipole (which also has a
uniform horizontal pattern). The antennas can be
stacked vertically to increase the field strength,
and it has been found that optimum gain is ob-
tained when the spacing between units is about
one wavelength. The gain in decibels over a ver-
tical half-wave antenna, as a function of number
of antennas or “bays,” is shown in Fig. 6. It can
be seen that doubling the number of elements re-
sults in approximately 3 db. gain. This is to be ex-
pected in view of the fact that the mutual imped-
ance between antenna units or bays has been
determined experimentally to be very low, when
the spacing is one wavelength, hence the bays act
almost independently of one another.

A four-bay antenna for the f.m. broadcasting
band is shown in the third photograph. Each bay
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Circular antenna for the f.m. band. It gives a sub-
stantially circular horizontal pattern and does not need
to be insulated from the supporting pole.

is provided with a quarter-wave matching section
which matches the antenna terminal impedance
to that of the concentric transmission line used.
The matching sections are lengths of concentric
line so constructed that the inner conductor and
the spacing insulators both can be removed after
installation. This makes it possible to vary the
size of the inner conductor and also the number
of spacing insulators used when it is desired to
bring about an exact match. It has been found
that the surge impedance and velocity of propa-

ounﬂmmm"smsun%

FOLDED ANTENNA

STAGE

CURRENT __ DISTRIBUR,
[ ] STAGE 2
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ELEMENTS BENT INTO CRCLE
Fig. 5— Evolution of the circular antenna from a

folded dipole.
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Fig. 6 — Gain of circular antenna over a vertical
half-wave dipole. Bay spacing is 1 wavelength.

gation in the line are both inverse functions of the
square root of the average dielectric constant, re-
gardless of the shape of the insulators used. This
relationship makes it possible to predetermine the
performance of the matching section. ¢
— (7. .

B Strays g

Thoriated filaments are not suitable for use in
certain types of tubes, especially those operating
at very high plate voltages. If satisfactory life
is to be obtained from the tungsten filaments used
in these tubes, it is important that all traces
of thorium be removed from the tungsten. Until
recently, thorium could be detected only by
chemical or mechanical means. In the former
process, wire was dipped in several acid solutions
and the residue examined for thorium content.
The other method consisted of heating the wire
and if it snapped very easily, it was considered
to contain thorium.

In a new method, recently invented by Dr.
N. C. Beese of Westinghouse, a sample of the
wire is burned in an electric carbon arc while its
spectrograph is examined. Two lines appear in
the spectrum if the wire is pure tungsten, while
four appear if it contains any thorium.

Don’t let your operator license expire!
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The Radio Code Manual, by Arthur R. Nil-
son. Published by McGraw-Hill Book Co.,
New York City. 174 pages, 514 X 715; illus-
trated. Price, $2.00.

The name of Nilson on any book connected with prepara-
tion for license examinations commands respect, yet we
cannot escape the feeling that Author Nilson's attempt at
code-training literature shows an inexplicable lack of under-
standing of the principles now accepted as basic in modern
methods of teaching the international version of Mr. Morse’s
code. The principal difficulty, as we see it, is the text lacks
material on how to learn code, from its first chapter which
says ‘ Let us assume you know how it sounds . . .” to a
final training section which says “. .. the (code) ma-
chine is very easy to copy once it becomes familiar to the
ear . . . ," therebyintimating the student probably has not
up to that time learned the correct formation of characters.
As a matter of fact, the text gets off on what strikes us as the
wrong foot almost at the start by stating, * The best way to
learn the formation of the radio-code characters is to per-
form the operation of sending them to yourself on a code-
practice set. . . ."”

Despite this basic lack, the book has a good amount of
material for practice and brief but helpful data on operat-
ing, such as “radiotelegraphing tricks of the trade.’” A sec-
tion is inciuded on code-practice apparatus. Twenty-six
pages of question-and-answer material in connection with
the restricted radiotelephone operator permit (which in-
eludes no code test) would seem to be out of place in a code
manual. : — 4. L. B.

— oo wm—

" I took a tip from the b.c. stations and stored
my tubes away in an upright position. If they are
laid down, they should be turned often to
eliminate filament sag. — W2V P,

— ¢ e wmm

When one of the fine wire brushes used for
cleaning suede shoes is screwed to the work
bench, it is just the thing for keeping the solder-
ing-iron tip bright. Also, the small wood sand-
paper paddles used for fingernails are swell for
cleaning relay contacts. — W8T'SZ.

The name of Jimmie Allen seems to be un-
usually popular among police radio operators.
One of them will be found at each of the following
stations: KADJ, Sacramento; WPDA, Tulare;
KSCY, Yreka; KPDA, Alameda. — W6BIL.

A type of fertile earth which can produce
poisonous plants has only recently been dis-
covered. The poisonous substance is the metal
selenium which is used extensively for photo-
electric cells. Certain plants can absorb this metal
and animals cating these plants have their hoofs
drop off. This disease was reported by Marco
Polo in Turkestan in 1295, although, of course,
the cause was then unknown. — Ohmite News.

0ST for



A Simple Transmitter-Receiver for
War Emergency Work

An Easily-Constructed Station for 112 Me.

BY PHILIPFP RAND,* WIDBM M

AMONG the decisions which must be
made in the design of a portable station for WERS
work is that of whether it shall be of the trans-
ceiver or the transmitter-receiver type. Argu-
ments may be presented for either side. The case
for the transceiver was logically presented by
George Grammer in the October issue.! At the
outset, the fact that the transceiver costs some-
what less and requires fewer hard-to-get parts
cannot be disputed. However, when it is possible
to obtain. the needed material, these drawbacks
are not always sufficient to offset features of the
transmitter-receiver which many consider to be
important. For instance, at a given setting of the
tuning control of a transceiver, the transmitting
and receiving frequencies are not exactly the
same. The tendency of the operator, especially if
he is inexperienced, is to retune his unit, when
receiving, for maximum signal. This, of course,
throws his transmitting frequency off, requiring
further retuning by the station with which he is
working. In this way, it is possible for a pair of
operators to chase one another all over the band.

* 10 Wesleyan Place, Middletown, Conn.
1 Grammer, “A Transceiver for WERS,” QST October,
1942, page 11.

The completed unit in its sheet-iron case. The dial is
the receiver tuning control. The transmit-receive switch
is at the center below the speaker opening. The adjusting
hole for transmitter tuning may be seen at the left.
Along the bottom, from left to right, are microphone
gain control, receiver audio gain control, headphone pin
jacks (which may be used to replace the open-circuit
jack, Js, in Fig. 1 if desired), headphones-speaker switch,
microphone jack and regeneration control. Output ter-
minals are in the upper left-hand corner.
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The possibilities for confusion when a net of
several stations is attempting to operate spot
frequency can readily be visualized. With sepa-
rate transmitter and receiver oscillating circuits,
this difficulty is avoided. Another advantage of
separate circuits is that the antenna coupling to
each may be adjusted to optimum value. If a
station is called upon to act as sub-control, there
may be circumstances under which independent
adjustment of transmitter and receiver frequen-
cies becomes desirable.

Before launching into a description of the con-
struction of the unit shown in the accompanying
photographs, it might be well to consider the de-
tails of the circuit diagram shown in Fig. 1. For
the most part, it is quite conventional, but it does
contain certain features worth mentioning.

In the receiver section, a 6J5GT is used as a
self-quenching superregenerative oscillator. Rois -
the regeneration control. With proper adjust-
ment, this aids in reducing receiver radiation. A
6V6, with its plate and screen tied together to
form & triode, is used in the transmitter. The
circuit is a parallel-fed Colpitts with the plate-
cathode and grid-cathode capacities furnishing
the voltage division.
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The audio section consists of a 6J5 speech-
amplifier stage, resistance coupled to a Class-A
6L6 modulator. This section may be switched to
act either as speech amplifier and modulator for
the transmitter or as a resistance-coupled ampli-
fier for the superregen detector in the receiver
when its output is coupled to a p.m. speaker.
Most transceivers require a different setting of
audio gain for correct audio levels for both trans-
Initting and receiving. It has been our experience
that about ten per cent of the transmissions had
to be repeated because the operator forgot to ad-
vance the volume control when shifting to the
transmitting position. Therefore, it was con-
sidered highly important to incorporate separate
transmitting (R3) and receiving (R4) audio gain
controls.

Since a microphone transformer of the usual
type was absolutely unobtainable, we were

RECEIVER
6J5GT

ANT

stumped until we discovered that an ordinary
bell-ringing transformer made a very satisfactory
substitute. For modulation purposes, the primary
of the output transformer is connected as an
autotransformer with a one-to-one ratio. In thixs
manner, the d.c. plate currents for the modulator
and oscillator flow through separate sections of
the primary winding and in such directions as to
buck in core-magnetizing effects, thereby in-
creasing the effective inductance of the primary
winding.

Headphone signal is coupled off the primary of
Ty through the condenser Ciyy. We found it im-
portant to have provision for switching from
headphones to speaker. If there are other people
talking in the room where the unit is operated,
the speaker volume must be turned up to override
this noise, thereby adding to the confusion. How-
ever, a speaker is important, since one cannot

TRANSMITTER

6ve
.]54
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RFC,
T

Re -
6L6 T2
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Fig. 1 — Circuit diagram of the 214-meter transmitter-receiver.

Cj) — 2-plate midget variable con-

Ci4 — 0.01-4fd., 600-volt paper.

J2 — Open-circuit *phone jack.

denser (Hammarlund MCM  Ri — 5 megohms, }5-watt. Li—1 turn No. 14 wire, Y4-inch
C 5 t Pfg id . 11;3 - igvooo Oﬁzﬂw J4-watt, ! diameter. wire, Yiine
2 — 50-pufd. midget mica. 3 — 14-.megol potentiometer. —4 . s 14
ga — g.O}-ufd., §£0-volt pagfr. Ié; — %gé%lcﬁm ﬂncntiometer. Ls :l(i‘ﬁctlj: 14 wire, Jg-inch
4 — 5-plate midget variabhle con- — ohms, 14-watt. _ . .
denser, air-trimmer type, Rs — 50,000 ohn’ls, 1-watt. Lz —1 (;‘il::lel:(:' 14 wire, }4-inch
approximately 20 pufd. R7 — 100,000 ohms, 14-watt. Li—3 N - 14 wi o
Cs — 50-upfd. midget mica. Rs — 500 ohma, 1-watt. 3‘.‘"“ 0. wire, }4-inch
Cs — 0.001-4fd. midget mica. Rs — 50,000-ohm potentiometer. lameter. o
Cz — 10-4fd., 25-volt electrolytic.  Rio — 50,000 ohms, 1-watt. S1 — Sections of 8-pole, 2-gan

Cs — 0.01-nfd., 600-volt paper.
Co — 10-ufd., 25-volt electrolytic.
Cio — 0.01-fd., 600-volt paper.
Cu — 100-uufd. mica.

Ciz — 0.01-fd., 600-volt paper.
Cis — 0.001-xfd., 600-volt paper.
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Ri1 — ¥4-megohm, }4-watt.
Riz — 25,000 ohms, 1-watt,
RFC; — U.h.f. r.f. choke (Ohmite

Z-1).
RFC2 — 80-mbh. r.f. choke.
Ji1 — Open-circuit mike jack.

rotary switch (Centralab).

Sz — Sections of d.p.d.t.
switch.

Ti — Mike transformer (bell-ring-
ing transformer).

Ta — Universal output transformer.

08T for
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monitor a channel wearing headphones and still
be free to walk around the room. Interchange be-
tween headphones and loudspeaker may be made
through the double-pole double-throw toggle
switch, S2. An 8-pole dual-gang switch takes care
of switching operations: when transferring be-
tween receiving and transmitting. In the receiving
position, the plate supply is connected to the de-
tector, the audio input is shifted to the detector
output, speaker and headphones connected to the
output of the audio section, the mike battery and
plate supply are disconnected from the transmit-
ter and the antenna is shifted to the receiver. In
the transmitting position, the plate supply is dis-
connected from the detector, the audio input
shifted to the output of the mike transformer,
speaker and headphones disconnected from the
audio output, mike battery and plate supply con-
nected to the transmitter and the antenna shifted
to the transmitter. ’

Some may feel that there are too many sections
on the switch. However, we believe they are
justified by the ease of operation, especially for an
inexperienced operator who doesn’t have to re-
member that he has three or four switches to
throw back and forth. When more than one switch
is used, one will be forgotten a certain percentage
of the time, necessitating repetitions.

Most of the constructional details will be clear
from the photographs. A chassis 10 inches long, 5
inches wide and 3 inches deep forms the founda-
tion for the unit. Since a new chassis of suitable
size was not available, a used one was salvaged for
the purpose. This accounts for the empty socket
holes in the top of the chassis. These holes came
in handy, however, for feeding leads through be-
tween the top and bottom of the chassis.

The receiver components are grouped closely at
one end of the chassis, while those for the trans-
mitter are similarly grouped at the other end. The
6J5GT detector tube is mounted horizontally by

means of a metal bracket in which the ceramic

socket is set. The receiver tuning condenser, C, is
mounted on a small stand-off insulator to space it
from the chassis and to bring its terminals up
close to the plate and grid prongs of the detector
socket. The detector inductance, Ly, is soldered
directly across the terminals of C1, while the grid
leak and condenser are connected between the
rotor of Cy and the grid terminal of the detector
socket. A ceramic flexible coupling is used be-
tween the shaft of the condenser and the tuning
dial. The dial shaft is passed through a rubber
grommet set in the panel.

At the other end of the chassis, the 6V6 is also
mounted horizontally by setting the socket in a

vertical metal bracket. A similar bracket serves to .

hold the transmitter tuning condenser, Cs. This
condenser is 'adjusted by screwdriver through a
" hole in the front panel. This type of control elimi-
nates the possibility of throwing the transmitter
frequency off by accidentally bumping a dial.
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Plan view of the 214-meter transmitter-receiver. The
transmitter section is in the foreground, while the re-
ceiver section is at the other end of the chassis. This
photograph was made before the output terminals were
connected to the switch.

Short-~circuiting of the plate supply while adjust-
ing the condenser is prevented by lining the ad-
justing hole with a rubber grommet. As in the
receiver, the coil Ly is soldered directly across the
condenser terminals. °

At the center of the chassis are the submounted
sockets for the two audio tubes and the change-
over switch. The latter is mounted on a bracket
fastened to the chassis. The microphone trans-
former, T1, and the output transformer, T, are
mounted off the rear edge of the chassis.

The panel is made from ordinary galvanized
sheet iron. There is room on the panel for a five-
inch permanent-magnet speaker. Large holes are
cut in the speaker area as grille work. These holes
are backed up with dust-proof cloth fastened
under the rim of the speaker. A pair of feed-
through insulators serve as output terminals.

The case for the unit is also made from galva-
nized sheet iron. The sides and back are made from
a single piece bent into U shape with flanges at
the front edges to which the panel may be fas-
tened with machine screws. The top and bottom
are identical with edges bent to overlap the sides,
back and panel. If desired, the case may be
dressed up by giving it a coat of “ metal’’ preparer
followed by a coat or two of enamel or Duco. An-
other possibility is to have it sprayed at a garage
or automobile-body works before mounting parts
on the panel.

The unit is designed to operate from either an
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a.c. or battery-operated pack or from a
combination pack delivering 300 to 350
volts at 100 ma., such as described in
QST for January, 1942. Unloaded, the
transmitter oscillator should draw but a
few milliamperes. When loaded, the
plate current should rise to 50 or 60
ma. The value may be adjusted within
certain limits by altering the value of
grid-leak resistance, higher resistance
* values resulting in lower plate cur-
rent, The audio section should draw
an average of about 50 ma, Normal
power output should be about two
watts.

In normal operation, only the one cen-
tral control, the send-receive switch,
need be touched after the transmitter
has been put on frequency, the receiver

tuned to the desired channel and the gain
controls set to proper levels. Occasion-
ally, the regeneration control may have
to be touched when receiving signals of different

Bottom view of the 214-meter transmitter-receiver.

a point as possible both for weak-signal sensitivity

strength. This control should be kept at as low and for minimum receiver radiation.

————————

Stra X

The War Department announces arrangements
with the communications companies for handling
fixed-text messages to members of our Expedi-
tionary Forces at a greatly reduced rate. The
notice contains the fixed texts for these EFM
messages, each indicated by a number, in the us-
ual manner of these things. We supposed there’d
be one for ““Best regards,’”’ so we first looked up
73, but we were to be disappointed: 73 means
‘“Are you all right worried about you.” In the
closest approach we could find to, it, the Army re-
verses the digits: 37 means ‘“‘Greetings from us
all.” We thought of 88 but the numbers from 87
to 90 are blank. However, ‘“Fondest love and
kisses” are No. 44 — half-price to the men in uni-
form! Good news is conveyed by 101: “Have sent
you . . . dollars”; and the bad news by 109,
““Unable to send money.” One a soldier won't like
to receive:is 99, which used to mean “Keep out”
but now means ‘Please send me . . . dollars.”
But the one that gets our vote for something or
other is No. 136: “Hearing your voice on the
wireless gave me a wonderful thrill.”

Anyone who has ever done any radio service
work is familiar with the complaint which begins,
“Ever since you fixed my radio . . .” Al Win-
chell, W1AIY, reports that the advent of f.m. re-
ceivers has given this time-honored approach a
new twist, During the summer DXjseason Al
hardly dared to touch any f.m. jobs, as the cus-
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tomer was almost certain to call up within a few
days and report that ‘“Since you worked on my
set I’ve been getting interference from Chicago
and Milwaukee. It never bothered this way
before!” — W1HDQ.

Toward the end of a long list of applicants for
a YL class in radio operating and theory, W3JMZ
noted that the name of one applicant was Jones.

“It’s funny, we haven't received a single
Smith yet,” he remarked.

“No,” retorted the applicant. “You don’t have
a single Jones either.” — W3SEVH.

Lt. Col. Claude H. Oliver, W6FPF, wagers
that he is one of the oldest hams in active service.
He is 62 years of age!

Don’t let your operator license expire!
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Copies80ld. ...oooveriiinnnnerinnnacecnns 42,892
Copies distributed free. ..............c. 0. 624
Total. vttt i 43,516

K. B. Warner, Business Manager
D. H. Houghton, Circulation Manager
Subscribed to and sworn before me
on this 11th day of September, 1942
Alice V. Scanlan, Notary Public

O0ST for



Fasy Lessons in Cryptanalysis: No. 5

BY JONN HUNTOON,* WILVQ

QQAHH, mi amigo. Como estd usted?”’

Ed Wilson moved to slam the door on this
obviously Anglo-Saxon countenance which spoke
such a strange language, but boyish Jim Bremer
got his foot in first.

“It’s only me, Ed,” he grinned.

“So now you add lousy English grammar to
horrible Spanish! If your uncle wasn’t principal
I believe you'd never graduate. Downstairs and
the dunce cap for you!”

“QOkay, Mr. Legree,” Jim said as they entered
Ed’s shack. “What’s the menu this session?”’

“Well, you remember the other night we talked
about solving multialphabet substitution ciphers
by what is called the Kasiski method? We
searched for a common denominator of repeated
sequences of letters in the hope of finding an in-
terval or period which would indicate the length
of the keyword used. Tonight I'm going to show
you another method of attack which can be used -
in conjunction with or in place of the former.”

“By the looks of all that paper you're taking
out, it’s going to be a luly,” Jim said in anticipa-
tion. “But then, you told me long ago that charts
and tables were the principal weapons of the
cryptanalyst, and I guess you weren’t kidding.”

“I wasn’t. Now, in a keyword substitution
system we notice, for example, that by encipher-
ing the word the in Beaufort — which I trust you
remember as the system with one standard alpha-
bet against one reversed — using the key WIN,
we’d get the cipher segment DBJ. If in a cipher
text unknown to us prepared in such a manner,
we assumed that DBJ represented the and
worked backwards to determine what key would
have produced it, we’d of course get WIN.”

“Anybody can see that—even I! What're
you getting at?” ,

“Take your time, m’boy,” Ed cautioned.
“Now, it is virtually impossible to write a mes-
sage of any appreciable length without once or
more using certain common words or trigraphs
such as the, and, for, ing, ion and the like,
If we have a strange cipher that we determine is
Beaufort but cannot find any indication (of an
interval by the Kasiski method, we can assume
that one of these common words or trigraphs has
appeared in the message. We select one, try it in
every possible position in the unknown cipher,
and in each position we use our Beaufort sliding
alphabets to determine what key would have been
used to obtain such cipher segments for the as-
sumed plain text word. Here, let me show you
what I mean. Suppose we have the cipher text
+ ¥ Agsistant Secretary, ARRL.
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VMEAM NJXZK EBHIM PNSOY YPNPX,
which we determine is in Beaufort but we can’t
be certain of an interval. We’ll assume that the
word for appears in it — actually it does in this
case since my purpose is to show you the method
of solution, but if that were not a true assumption
we would have to try other words. We make a
chart containing every possible three-letter con-
secutive sequence in the cipher text, write the
test word for above each such segment, and
determine what would be the keyword fragment
necessary to produce each cipher segment. Like
this —”’ In a few moments Ed had a sheet looking
thus:

for for for for for for for
VMEMEAEAMAMNMNYJ NJX JX2Z
AAV RSRJAD FAE RBA SXO0 OLQ
for for for for for for for
ZKEKEBEBHBHI HIMIMPMPN
EYV PSSJPYGVZ MWD NAG RDE
for for for for for for for
PNSNSOSOYOYY YYP YPNPNP
UBJ SGF XCP TMP DMQG@ DDE UBG

“T think I see the light,”” Jim offered. “Is what
you're looking for some key sequence that ap-
pears to be good English and might be a fragment
of the keyword?”’

- “Exactly. See any possibilities?”

“Heck, yes — there’s JAD, RBA, NAG, RDE,
UBJ and DDE,” Jim pointed out. “But now
what do we do?”

Ed explained. ¢ We'll select the one which looks
most like it might be part of a word — RDE.
Using it as a possible keyword fragment, we’ll
decipher each and every three-letter consecutive
sequence of cipher text with it. Like this —”
and another few minutes of pencil work on cross
section paper netted this haterial:

RDE RDE RDE RDE RDE RDE RDE

VME MEA EAM AMNMNJNJX JXZ
wra fze nds arr fqv euh igf

XZK ZKEKEBEBHBHI HIM
ueustahszd xnc gqww kv s

MPN PNS NSO SOYOYYY

1
b1
YP Y
for cqm eiq spgdfg tfpt

o™

‘PNP NPX

ceqp eoh

“Holy smokes!” Jim exclaimed. “I once knew
a guy who engraved the Lord’s Prayer on the head
of & pin and I thought ke was nuts! If any more
people take up cryptanalysis there’ll be a paper
and lead shortage.”



“Quiet, nipper. Now, if indeed RDE is a frag-
ment of our keyword, in this test it should pro-
duce several three-letter sequences of what ap-
pears to be good English text, and they should all
be at some common interval apart. See any?”

Jim wrinkled a youthful brow. “Sure — nds,
arr, igf, sta, for, and tor. Assuming for is cor-
rect, tor is an interval of 6 behind it, sta ahead
of it by an interval of . . . 6, oboy! And nds
still another interval of 6 ahead! But no help
from arr or igf."”

“Some of the test fragments will appear to be
English, by chance, but I think the four you've
found at 6-letter intervals are conclusive. So we’ll
write the text in rows of 6-letter length, like this,
to see what we can see.” Ed fed a sheet of paper
into his mill, and typed:

——RDE—
VMEAMN

nd s
JXZKERB

8 t a
HIMPNS

for
OYYPNP

. t or

“From here on in, it should be a cinch,” Jim
said. If our keyword assumption is correct there,
the second letter of it must be a vowel . . . a
looks good and gives us o for M so onds is prob-

- ably bonds. It’s all over but the shouting.”

“Right. Of course, in these examples I chose
the correct fragment for each of our assumptions.
If they had led down a blind street, however,
we’d have had to try another word and go through
the entire process again. Let me point out some-
thing else, Jimmy. In military messages the
cryptanalyst usually has a pretty good idea
about certain words which probably appear in the
unknown text — such as division, command,
attack, officer, and the like. By trying such a
longer word by the system we’ve learned tonight,
a similar number of letters of the keyword will be
discovered when a correct test word is assumed.
If the test word is lonker than the key length, the
entire keyword will come to light, and begin
repeating itself.”

“But I suppose nobody uses this kind of
cryptogram, either,” Jim complained.

“Probably not. It's pretty vulnerable to an ex-
perienced man. But I repeat I'm just showing you
the fundamentals. Perhaps next session we can
get a little closer to an actual military cipher.”

“Okay, Sefior Eduarde. Adiés, hasta la vista.”

“ And if you use that bum Spanish I won't even
let you in the door next time. Don’t forget your
homework.”

NMNIJ TNIEA ESUEN SVNRS DAEIE
BSUGD RNRYT PEBTF JHOEH YOEUI
WRIHW RDSAI MIAIG MROIS ROEAD
RNMDR ANHSS AHS
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BESKI VVEGU OKIIS XBEGZ JWAGB
VNXCK ZITDE MMTSR KRIGV FSHLK
OYEPS VXRTO LVZMZ YENXG WEDZN
OLVAYV AZSOS IQ

UCZWL FRAFI BVUIA SFCZT IIOSCYV
VRAHV VIGBC. UKGUW EUOHT BOTKF
YOMKC AWQAC NSNFH RMOLM PHFAB
MXYXA GJSYP HUWME OEETS PVIND
GCVSL BOO

— The Cryptogram

CAVLM YIKYL SNKAA TCYHA E
PAVHA JHNWK QKMBB CMYHE P

B Strays R

Students of cryptanalysis will find an interest-
ing code and an interesting solution in the Lord
Peter Wimsey mystery, “Have His Carcase,”
which can be purchased in a 25-cent edition. —
Ex-K6RRA.

Garage Mechanic: ‘“ What'’s the trouble, lady?”
Mrs. Newdriver: “They say I have a short
circuit. Can you lengthen it while I wait, please?”’
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WO9IEX, now a naval radio op, has the ap-
propriate name of Sparks. — W8V'NN.
Don’t let your operator license expire!
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*“We teach them the three Rs—reading, writing and

radiolocation.”
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A Code Machine Utilizing Wheatstone Tape

A Homemade Code Practice Device Constructed from
QOdds and Ends

BY GEORGE GRAMMER,*

NO’I‘ long ago we were confronted with a
problem — possibly not the kind that amateurs
are likely to encounter frequently, but one which
must have popped up here and there at least
several times during the past few months. We
had on hand a fairly ample stock of punched
Wheatstone tape (old W1IAW code-practice runs,
as a matter of fact) and a group of code learners
eager for practice —but no way to get the two
together, since no “head’” was available for
translating the mysterious looking holes in the
tape into intelligible code. The question, then,
was to devise a workable substitute — from odds
and ends — for a commercially-made mechanical
device which could not be duplicated without
machine-shop facilities. Of course, we did not
expect to produce anything which would equal a
commercial head in speed range or performance.
For one thing, there was no need. The commer-
cial job is inherently, if not primarily, a high-
speed mechanism. The speeds which interested
us were those below 20 words per minute, and we
expected to be satisfied if we could get reasonably
decent code at those speeds.

As most hams probably know, standard tape
is not perforated in dots and dashes but is
punched with round holes lined up laterally with
a series of smaller center holes, the latter being
evenly spaced and used in the tape-pulling proc-
ess. Two large holes in line with a small center
hole make a dot. One large hole on one side of
the center and a second on the other

WIDF

close a holding relay circuit and the holes on
the other side to open the circuit, the keyed
circuit will stay closed during the entire time
from the instant the “leading’’ hole permits
contact to be made to the instant the ‘follow-
ing”’ hole closes the circuit to the “break’ relay.
The electrical circuit is shown in Fig. 2, which
also includes the power supply and motor con-
nections incorporated in the final unit. The
“make” relay, Ry, is double pole with normally-
open contacts, one set of contacts being used to
key the external tone circuit. Rys, the “break”
relay, is single pole with normally closed contacts
(back contact). The “make” and ‘break”
switches indicated are the contactors operated
by the tape. When the “make” contact closes it
sends a current through Ry1, causing its contacts
to close. The lower pair short-circuits the “make”
switch through the contacts of Rys, thus Ry; holds
itself closed even though the ‘““make” switch is
opened (as it is, almost instantaneously, by the
tape) until the contacts of Ry are opened by an
impulse from the “break”’ switch. To make a dot
it is necessary to offset the ‘““make’’ and “break”
switches slightly so that the former is actuated
by the hole in the tape on its side somewhat ahead
of the “break” switch controlled by the holes
on the other side. If this is not done both relays
will be actuated practically simultaneously and
the dots either will not be sent at all or will be
very short. By regulating the offset between the

side, opposite the next center hole,
make a dash. This is shown in
Fig. 1, borrowed from the booklet,
“Learning the Radiotelegraph
Code.” This sort of thing does not
lend itself very well to the repro-
ducing system employed in most of
the simpler code machines.
Providing the holes could be used
to close some sort of electrical cir-
cuit, the problem of translating non-
continuous holes into dashes was not
very difficult. (In the commercial
head pins go through the holes and
operate electrical contacts which
control a polarized relay arrange-

ment to produce dots and dashes:)
By using the holes on one side to
* Technical Editor, QST.
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A general view of the code reproducer with a set of pulleys for various
speeds. The plywood box is 934 x 634 x 334 inches.
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Fig. 1 — Wheatstone tape shown with the dots and dashes corresponding to hole punchings. In the actual tape
the holes are much closer together, but are spread apart here to correspond with the dot-dash representation.

two contactors the dots and dashes can be made
heavy or light at will, but the correct relationship
between dot and dash length will be secured at
only one setting,

Contactors

Getting suitable contactors to work through
holes in the tape proved to be much more diffi-
cult than the circuit question. The only general
method which appeared at all practicable with-
out fairly elaborate workshop facilities was the
use of some sort of “feeler” arrangement which
would operate by dropping through a hole in the
tape and thereby closing a contact, and then
depending upon the thickness of the tape itself
to open the contact when the hole passed by. The
idea of making the electrical contact directly
through the tape did not appeal to us, in view of
the possible effects of sparking on the tape itself
and on the contacts. It seemed much more rea-
sonable to make the feeler operate external con-
tacts by lever action, in which case suitable con-
tacts could be taken from such things as old jacks,
relays, etc. Several schemes of this type were
tried without doing a great deal more than indi-
cating that at least the basic idea was all right.
We could get usable code for a while, but the
wear on either the tape or the feelers, or both,
was much too rapid. Brass feelers wore out rap-
idly under the friction of the paper, and in wearing
developed sharp edges which cut the tape. Even-
tually we simply swiped the Instructograph idea
practically intact, and it worked out so well that
the machine has been operated for several months
now with no feeler troubles except occasional
misadjustment. The feeler is a steel cone, rounded
off at the apex, mounted on a long, fairly soft,
flat spring. It was made by filing the end of a 4-36
machine screw to the proper shape, cutting off
the head, and fastening the screw with nuts in a
hole in the spring. The spring, complete with
contact, was taken from one of the telephone-
type relays in the keying circuit, these having
quite a few more contacts than we had use for.
Two of these springs are needed, of course, one
for ““make” and the other for “break.” They are
screwed to the wooden block in the upper left
corner of the unit (in the panel view) and spaced
8o that the feelers are just the width of the tape
holes apart. The contact ends complete the circuit
through contacts on old jack springs which are
bolted to an L-shaped piece of brass. Although
the photograph does not show the details very
clearly, it should not be difficult to grasp the
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general idea. The positions of the fixed contacts
are adjustable by means of screws pushing against
them through threaded holes in the L mounting.
The feeler springs can be moved up and down
slightly and also lengthwise sufficiently to permit
adjustment of the actual point of contact with the
tape to give the desired “body” to the dots and
dashes. This is made possible by using a slightly
larger hole at the mounting end of the spring than
the diameter of the screw which holds it to the
wooden block,

Although the actual movement of the springs
is only equal to the thickness of the paper tape
at the point of contact, the circuit contacts them-
selves move a bit more because of the leverage
obtained by having them an inch or so farther out.
A great deal of movement is not necessary, as a
matter of fact. The pressure on the tape should be
as light as is consistent with positive operation,
to prevent wear. At the point where the feelers
go through the holes in the tape the tape should
be turning on a quite small radius. We used a
brass mounting pillar of the type made for mount-
ing wafer sockets, filed to be just slightly longer
than the tape width, and fastened down with
large washers at each end so that it was both a
guide and bearing, The tape should be kept under
enough tension so that it will not tend to spring
away from the bearing when passing over its
surface. The general arrangement for accomplish-
ing this is shown in the top-view photograph.
The tape winds through a second bearing similar
to that on which the feelers operate, and is also
pulled past a pillar covered with felt to provide
some friction. Incidentally, the felt does a nice
job of cleaning off the dust and dirt which seem
to accumulate on the tape despite reasonable
precautions to keep it clean.

Tape Pulling

Building a pulling mechanism also has its diffi-
culties. The motor is a major problem, and about
the only thing that can be said about it is that
something will have to be found that will work.
It must have more power than is necessary, so the
tape can be pulled through at constant speed.
If the motor is too light, small changes in friction
will cause the speed to change, resulting in the
undesirable condition that the code speed also
varies, It will also be found that some parts of
letters will be sent rather rapidly while other
parts are slow, because the friction naturally is
greatest when the feelers are on the tape rather
than in the holes. This effect can be overcome
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only by using a motor which ignores small
changes in load, insofar as its speed is concerned.
We tried several arrangements, including toy
motors and fan motors with gear trains to cut
down the speed, but none of them were very
satisfactory. The gears were noisy and hard to
align properly so that the loading would be uni-
form enough to prevent the speed from wobbling.
No doubt with sufficient care an arrangement of
this type could be made to function satisfactorily,
but we were considerably relieved when we dis-
covered a motor which made any mechanical
work on our part unnecessary. This was a show-
case type of motor complete with reduction gears
and cooling fan, having a speed of about 7 r.p.m.,
extremely quiet in operation and developing
ample power for our purpose. Qurs was made by
the Speedway Manufacturing Co., Chicago; pos-
sibly similar motors are made by other concerns.
At any rate, this type of motor seems to be just
what the doctor ordered for code-practice ma-
chines.

To change code speed it was eventually de-
cided that it was simpler and more satisfactory
to change a series of pulleys rather than to at-
tempt to control the motor speed by electrical
means. The former method has the advantage
that each pulley gives a definite code speed which
can be measured rather accurately, and the power
developed by the motor is the same at all speeds.

After several unsatisfactory attempts to pull
the tape by various means, the friction drive
shown in the photograph was installed and, while
not without a few operating disadvantages, it has
proved to be quite reliable. The pulleys are made
of half-inch wood with fine sandpaper glued to
the perimeter to get a grip on the tape. A collar
was made to fit the motor shaft, by cutting and
drilling another shaft pillar to the proper size,
and a brass pin was soldered to the outside of the
collar to project in the same direction as the shaft.
The center of the pulley is drilled to fit the shaft
and then slotted to accommodate the pin. This
gives positive drive for the pulley, and changing
. pulleys requires no more than pulling one off and
sliding on the new one so that the pin rests in the
slot. To hold the tape firmly against the pulley a
length of flexible smooth brass strip about 5/16-
inch wide (““dial cable”) bears against the tape by
spring pressure. One end is looped around a guide
bearing and the other around & pin on g strip of
1/16-inch steel anchored near the motor shaft,
as shown in the photograph. The spring pulls be-
tween the end of the steel arm and a somewhat
similar anchor shown to the left of the tape in
+ the photograph. Some means must be provided
for regulating the spring tension so that the tape
does not slip and so that the braking effect is not
great enough to stop the motor. The chief dis-
advantage of this scheme is that various expedi-
ents have to be resorted to to get a given length of
metal strip to give sufficient pressure against a
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wide range of pulley diameters, but for a limited
speed range —say from 10 to 25 w.p.m. —a
single metal strip cut to the right size will serve.

The pulley diameter to give a desired code
speed can easily be figured out if the speed of the
motor is known. A tape speed of one foot per
minute is equivalent to a code speed of five words
per minute. The peripheral velocity of the pulley
in feet per minute therefore must be equal to the
desired number of words per minute divided by 5.
It is more convenient to use inches, so the velocity
becomes 12/5 times w.p.m. This velocity is also
equal to the circumference of the pulley multi-
plied by the speed of rotation in r.p.m., and since
the circumference is equal to = D, where D is the
diameter of the pulley in inches, the following
relation holds:

12 X (w.p.m.)
5
The pulley diameter in inches required for a given
code speed is then
_12x (w.p.m. )
T Br X (r.p.m. )
In our case, with a motor speed of 7 r.p.m.,
the constant was 0.76/7, so that the pulley diam-
eter was simply the speed in words per minute

multiplied by 0.11. For a speed of 20 w.p.m. this
gives a diameter of 2.2 inches.

=D X (r.p.m.) =

0.76
r.p.m.

X w.p.m.

Assembly and Operation

The inside view shows the two relays, the
motor, and the power supply components. Aside
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Fig. 2 — Circuit diagram of the code repmducer
C— 40-u.fdl delectrolync, 150 volts. (Smaller capacities

Ri — 6000-ohm bleeder, tapped to give about 40 volts
for the relays used.

Rz — Heater dropping resistor, 500 to 550 ohms.

Ry1, Rys — See text.

S1, S2 — S.p.s.t. toggle.
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An inside view, showing the motor, power supply and
relays. Long leads are left on the parts mounted on the
panel for ease of access to the inside.

from the contact arrangement, the kind of relay
used should not matter particularly, although the
relays must be fast enough to operate at code
speed, of course. The telephone relays (every ham
seems to have acquired a couple) are fast and will
supply the extra parts needed for the feeler mech-
anism. They require around 35 or 40 volts for
snappy operation, but the current is quite small.
A simple transformerless power supply of the
type shown in Fig. 2 gives reliable operation and
is more convenient than batteries, The values are
not critical. The relays should be mounted on felt
or a similar sound-absorbent material to reduce
the noise, and the box should be ventilated if the
motor is mounted inside as in our unit.

The top view also shows a collection of pulleys
made to give various code speeds in steps of ap-
proximately 5 w.p.m. As a matter of interest in
finding out what the machine would do, pulleys
were made up to the largest diameter it was pos-
sible to accommodate in the structure, giving a
top speed of 45 w.p.m. At this speed the repro-
duction was fully as accurate as at the lower
speeds, so it seems that the limit is not reached.

This type of reproducer is considerably less
tolerant of the condition of the tape than the
regular commercial head. The latter will ignore
such things as small breaks between holes and
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the presence. of splices, but our machine will not.
The feeler simply rides through a break and keeps
the relay in question closed when it should be
open. Splices, being twice as thick as the normal
tape and a great deal stiffer, do not go around the
bearing smoothly and the feelers frequently are
unable to penetrate far enough through the holes
to make contact. Thus the machine may miss
when a splice is passing through. This can readily
be overcome by making the splice in an un-
punched part of the tape, cutting out a small
part of the practice text if necessary. In other
respects the system has proved itself to be highly
reliable, for a more or less haywire mechanical
job, and a missed character is very rare if the
feelers are kept in proper adjustment.

e Strays g

The name of Hygrade Sylvania Corporation
was recently changed to Sylvania Electric Prod-
ucts, Inc., at a meeting of the stockholders.

As the development of model gasoline-powered
planes progresses, the performance of their en-
gines becomes more amazing. Recently one of
these engines, a nine-ounce unit, was operated
with wide-open throttle for 420 hours at a speed
exceeding 7500 r.p.m. without any replacement
except spark plugs. This would be a tribute to
any internal-combustion engine. — Ohmite News.

— 0 o e

Lightning, which sometimes causes damage,
does far more good than harm. In its passage
through the air, oxygen and nitrogen are com-
bined by the electric-arc action to form oxides
which unite with the rain drops to form nitric
acid. In this manner, the soil is enriched to the
extent of 100 million tons of nitric acid annually
— more than is produced by the combined output
of all the world’s fertilizer plants. — Ohmite
News.

Silent Reps

Ir 18 with deep regret that we record
the passing of these amateurs:

Dean A. Baker, WOHZQ, River Forest, 1ll.
Minto Bradley, WONCK, Marion, Iil
Herbert Pearson, W4FLP, Franklin, Tenn.

E. J. Simmonds, G20D, Ascot, England
Walter Tervo, ex-Can. 5CO, Victoria, B. C.
Harold C. Tuttle, W2FCM, Eastport,
N. Y.
. Sgt. James W. Wright, W6SAP, Stockton,
Calif.
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HAPPENINGS:

NO MORE STATION LICENSES

¥ CC has had so many difficult administra-
tive problems in the renewing and modifying of
amateur station licenses that it decided, on Sep-
tember 15th, by its Order No. 87-B, to discontinue
renewals and modifications of station licenses for
the duration. In a public statement, it gave as one
reason the fact that a large number of amateurs
away from home are not able to exercise proper
legal control over apparatus and premises. There
were many cases where an amateur professed to
have no apparatus to register under Order 101
but claimed the possession of apparatus when ap-
plying for a renewal. The resulting correspondence
was more than could be kept up with by the Com-
mission’s depleted staff. Renewing had been car-
ried on since Pearl Harbor in the thought that
maybe there would be jobs for amateur stations
to do, but that has now taken the forms of WERS.
Moreover, many hams in the services were find-
ing it beyond their ability to apply for renewal
and numerous good amateurs who had lent their
apparatus in the war effort were being denied re-
newal on the grounds that they no longer had

stations. The result was that the whole situation -

came to have not too much meaning during the
period of our inactivity, and FCC decided to rid
itself of the paper load during the war. Calls will
be retained for their present holders until well
after the war.

However, the Commission desires to continue
to receive applications in the usual manner for the
renewing, or the necessary modifying, of station
licenses, even though it will not act on them. The
reason for this is that it is foreseen that, when
amateur privileges are restored after the war,
there will be a tremendous burden of license ap-
plications and it is hoped that some short-cut
method can be found to permit the immediate
resumption of operation by all those who have
been able to keep up with the Commission's re-
quirements. [t is probable, for example. that all
amateurs who maintain valid operator licenses,
and who have pending with the Commission an
application for the renewing (or modifying, if
necessary) of their station licenses, will be per-
mitted, by a general order, to resume operating
pending the issuing of the new station license. The
Commission therefore says that “The holder of
an amateur operator license desiring to maintain
his amateur status should submit application for
amateur operator and amateur station license re-
newal in accordance with the Rules.” It is there-
fore just as important as ever to file renewal ap-
plications sixty days before expiration, and to
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708 THE MONTH

file application for modification when the station
location is changed. Since operator and station
licenses run concurrently, and are applied for on
a joint form, it is easy to fill in the station portion
and to put it on file even though we know the
Commission will take no action on it. ARRL
earnestly recommends this course to all amateurs.

FCC tells the League it will also plan some
appropriate post-war rehabilitation of amateurs
who fail to obtain renewal through causes beyond
their control. Calls will be reserved.

The above actions are absolutely without effect
upon amateur operator licenses. The Commis-
sion continues to issue new or renewed operator
licenses:and to modify them as necessary.

GOOD-RBYE NOW

BRE swaPPED a senior assistant secretary-
ship for a senior lieutenancy in the Coast Guard
for the duration. It's now Lieutenant Arthur L.
Budlong, USCGR, on leave of absence from the
League, on duty in the office of the Chief of Com-
munications of the Coast Guard at Washington.
Thus W1JFN joins the ranks of the hams in the
‘services.

Bud first came to the Headquarters’ staff nearly
nineteen years ago as
the editor of a syndi-
cated newspaper feature
service the League main-
tained in thouse days.
Later he served a hitch
as assistant communi-
cations manager (PRR
Gang: Remember?),
then became assistant
secretary. He's done a
great deal of traveling
for the League, having
covered the country re-
peatedly on visits to
conventions and club
meetings, so that he’s well known to the gang.
He also represented the League at the last inter-
American conference in Chili. But this mustn’t
sound like an obituary: he's just on leave and
will be back with us at Hq. after the brawl is over.

BUD

THE NEED FOR COPPER
EN MULLING OVER this serious shortage of
copper, we got to wondering whether our anten-
nas can possibly be worth as much to us hanging
there on their skyhooks as they would be helping
to fill that gap in the national need for metals.
We need something to receive on, to be sure,

33



but that takes a lot less copper than is generally
used in the transmitting antenna. Most of our
very long antennas are made of copper-clad steel
and they are almost outside this argument be-
cause it’s doubtful if they possess an interesting
amount of copper. But aren’t our solid-copper
antennas rather more of a nuisance now than a
benefit? Ten to one they’'ve stretched out of the
proper length, and we wouldn’t trust them for
transmitting without remeasuring. The whole
antenna system has been neglected these many
months, halyards are probably frayed, and the
whole caboodle is likely to come down in the
winter storms and ice. Moreover, although we
don’t like to admit it, there are still plenty of
people who think that the very possession of a
transmitting antenna is a subject for suspicion.

On the other side of the picture, consider how
many scores of tons of copper must be swaying
uselessly in the breeze over the shacks of Ameri-
can amateurs, and imagine how many vital man-
ufacturing activities are being held up for want of
perhaps only fifty pounds of copper. Doesn'’t it
make you think that it would be a pretty good
idea to pick up your side-cutters and go out in the
back yard right now and take down the old sky-
wire and turn her in? You can pack away the in-
sulators and spreaders for the day when you'll
know how to make a more effective antenna out
of shining new copper. You can give your guy
wires a going over against the storms of winter
while you’re out there; you’ll save your halyards;
you'll probably discover a pretty good place to
fly Old Glory. Then you can take that roll of high-
grade copper and start it rolling back through the
salvage system after the suggestions of the WPB
letter on page 77 of September QST': if it’s a small
amount, donate it to a local charity which col-
lects waste materials; if you are the proud owner
of half a dozen rhombics and have a goodly
poundage, sell it to a waste material dealer; if you
have any difficulty, get in touch with your local
salvage committee.

Who needs that transmitting antenna most
right now, you or Uncle Sam?

APPARATUS WANTED

Tree ARRL Apparatus Bureau continues
its important work of centralizing data for gov-
ernment agencies on the location of apparatus

which amateurs are willing to sell. The raw ma-

terial for this work is & “registration’’ by you of
the factory-made apparatus you can let Uncle
have. A blank form and further information ap-
peared on pages 31-32 of August QST, pages 16—
17 of the April number.

There continues to be a great need for factory-
built transmitters of standard makes. They go to
the “hot spots”’ and do a useful job. Are you will-
ing to sell yours? We have a call right now from
Sam for a hundred such transmitters, of from 100
watts up, either ’phone or ¢.w. or both, capable of
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working from 1.6 to 20 Mec. or anywhere in be-
tween. You can get a very decent price for your
rig, help the war by buying bonds with the money,
and thereby have funds on hand to buy more mod-
ern gear after the Duration is over. If you're will-
ing, shoot us the dope on your rig at once.

The innumerable colleges and schools engaged
in the training of radio personnel are badly in
need of equipment for classroom demonstrations
and laboratory instruction. Most of this is gear
which is critically short and which they cannot
hope to obtain except from the amateurs of the
vicinity. It includes such items as test oscillators,
oscilloscopes, meters and v.t. voltmeters. You are
asked to get in touch with the training institutions
in your neighborhood and see if you can’t give
them a lift. Affiliated clubs are particularly in-
vited to undertake the patriotic job of establish-
ing contact, finding out what is needed, and lo-
cating it amongst their memberships, either for
loan or sale.

NO MORE TRANSFERS THROUGH QST

~ IN THE past we have had very good luck
in getting transfers of radio men in the Army
who have been assigned to duties not pertaining
to radio. Every such transfer was of advantage to
the Army in that it was just as good as getting a
new radio man into the service from outside, This
avenue i8 now closed to us; requests from “out-
siders”” are no longer considered. The only way
now existing is for the enlisted man, or officer, to
make application in writing to his immediately-
superior officer. He should state that, for the good
of the service, he requests transfer to radio work
8o that his particular talents can be usefully em-
ployed in the war effort.

This emphasizes anew the importance of get-
ting a radio assignment in the first place. Selec-
tees, in particular, should take along with them
their amateur and commercial licenses, profi-
ciency certificates, graduation certificates from
radio courses, etc. Early in his military training
each drafted man is called before an examining
board and tested to determine where he would be
most useful. This is the time that the amateur
needs to show evidence of his radio ability and it
is simply vital to have that license along. When
queried, orally or by questionnaires, he should
state that his main interest in life has been ama-
teur radio, that he has held a government license
80 many years, that he has built such-and-such
gear. Put all your zizz into this first effort to get
radio duty; you can be practically assured of a
communications assignment if you do.

“IN THE SERVICES”

BY A government count there were 15,000
hams in the armed services last March, but from
our records we couldn’t give you the names of
over 5300 of them. Are all you guys too busy to
drop us a card, showing rank, and branch, and
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arm of the service and old home-town call? No
military secrets wanted; we just want to pile up
at Headquarters a record of what the amateur is
doing, so that we can lay the (3 X 5) cards on the
table after the war, if necessary. Incidentally,
such dope supplies the material for the individual
mentions in our column of service notes, and tells

the rest of the gang at least a few words about

you. Drop us a card, won’t you? Data on other
hams in the service also appreciated.

Just tear the top off a Jap or a Heinie, scribble
your few words on it, and drop it in the mails.

ARE YOU LICENSED?

When joining the League or renewing
your membership, it is important that
you show whether you have an amateur
license, either station or operator. Please
state your call and/or the class of oper-
ator license held, that we may verify
your classification.

TRANSMITTER REGISTERED?

IN AGAIN reminding you that FCC or-
ders require the possessor of every transmitter
belonging to an amateur to apply for a certificate
of registration, we point out that this require-
ment continues to exist even though FCC has de-
cided not to renew expiring station licenses (see
above). Full information appears at page 29 of
August and September QST.

This order requires amateurs to notify FCC
within five days of any change of address. The
Commission announces that this applies only to
permanent addresses, and that amateurs who are
in the armed services should not report to FCC
changes of address incidental to military service.

The Amateur’s Program:

BUY WAR BONDS AND STAMPS
GET IN THE SCRAP—NOW
WORK WITH RADIO FOR VICTORY
RENEW YOUR OPERATOR’S LICENSE
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The Die-Hard

A “Hey, Marge!”* Story

SHE says they really ought to call on the
Smiths as she hasn’t seen Amy for ages. He says
the Smiths are bores; Smith is always talking
about his dahlias. She says he raises beautiful
dahlias and has helped her no end with advice
about her gladioli. He says he doesn’t see any-
thing difficult about growing dahlias as the grower
doesn’t have much say in the matter — that all
you do is put seeds and fertilizer in the ground, sit
back, and watch them grow. She says that just
goes to show how uninformed he is because in the
first place you plant bulbs, not seeds. This gives
him his opening and he says speaking of bulbs,
what does Smith know about the function of
those bulbs in his radio. Does he know that the
power picked up on his antenna is so small that
you can measure it only with delicate instru-
ments and by feeding it into those tubes properly
the power is amplified to the point where it be-
comes useful? She says there he goes, always
radio, it’s no wonder their friends have dropped
them. No one can bring up a topic without his
switching it around to radio. He admits they have
lost a few friends but she will observe that they
have cultivated many more people with a scien-
tific turn of mind. She says if he’s referring to Bill
Adams, Ted Wilson and that Jackson chap, in her
opinion they aren’t scientists at all, they are hams
and he needn’t give her that song and dance about
hams making radio possible because personally
she wouldn’t care if they never had radio. He says
she doesn’t have the proper respect for scientific
achievement and that he knows for a fact that
Smith once called in an electrician to replace a
blown fuse. She says that may all be true but has
he noticed how much more attractive the Smith’s
garden is than theirs what with both of them
always working on it. He says he hadn’t noticed,
and besides if she thinks he is going to sit around
admiring the Smith’s dahlias in the moonlight she
is very much mistaken as he has a schedule right
after dinner with W2XXQ and some vitally im-
portant traffic to handle. She says that’s old stuff
as all he has is a message from someone’s Aunt
Lizzie to her niece in Florida and if Aunt Lizzie
only knew it she could get a postcard to her
quicker. She says anyway she’s going to call on
the Smiths and he can stay home if he chooses.

The storm subsides; he is alone and settles
down for a pleasant evening. Hearing his call, he
springs into action. An unfamiliar voice knifes
through the QRM. “Say, old man, W2XXQ
wanted me to tell you he couldn’t keep the sked
tonight as his wife dragged him off to the movies
and it looks like I'll be on my way there too. You
fellers who have radio-minded wives are sure
lucky. . . .”

. — Wkit, WSIBX
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WERS Gear,

1942 Style

Kansas City Group Overcomes Parts Shortage

BY T. G. HIERONYMUS,* WOBLS

Here’s the story of what happened
when one WERS group refused to be
stumped by such a little thing as not be-
ing able to get components suitable for
112-Mec. equipment. The old ham in-
genuity always finds a way!

The transmitter discussed here is es-
sentially the same as that described in
December, 1911, QST. revised circuit for
which appears in the January issue of
this year on page 8.

BUILDING 214-meter gear in normal times
is an interesting job, often full of difficulties which
sometimes seem almost.insurmountable. But to
build a number of such complete outfits when it is
impussible to get the necessary parts, and yet have
them work satisfactorily and stay on frequency,
is a problem that probably could be solved only
by a dyed-in-the-wool radio ham. This article will
attempt to explain some of the tricks employed in
Kansas City in the building of fifteen 214-meter
transmitters for WERS.

Of course, the first big problem was for a main
tuning condenser. George Shirling, WOAHZ, the
Radio Aide, bought the last double-section 100-
upfd. variable to be had in Kansas City, so we
were confronted with the necessity of finding a
substitute. We could have used two separate
variables but that was not desirable, so I pro-
pused’ substituting a compression-type mica-in-
sulated condenser. George thought the idea was
worth trying, so we each built a unit with mica
insulation, using the ends of the horse-shoe in-
ductance as the stators.

Leonard Sorg, WOMNH, assistant supervisor
of engineering and construction of the Kansas
City WERS group, next tried his hand at build-
ing a similar unit. All three were very successful,
so far as working into a dummy load would indi-
cate. Two such units were put in operation by
Leonard and the beat note from them tuned in on
a receiver. They operated for several hours with a
surprisingly low variation in frequency.

We then undertook the construction of fifteen
complete units. George and two others took on
the job of rewinding transformers and building

%417 E. 70th Terrace, Kansas City, Mo.; Supervisor,
WERS 8ection, Div. of Engineering & Construction, Dept.
of Civilian Defense, Kansas City, Mo.
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power supplies. Leonard and a crew of helpers
took the job of building the modulators and re-
ceivers, and the writer undertook to build the
fifteen transmitters. It is hoped that at a later
date George and Leonard will write up some of
the tricks they employed, since this article covers
only the transmitters.

Quantity Production

It was realized that it was desirable to make
the fifteen units, all of which had to work at the
same spot in the 214-meter band, as nearly identi-
cal as possible. So after studying the situation it
was decided to use jigs so'that all parts would be
similar. One of the local hams who was a tinsmith
volunteered to cut out all of the horse-shoe in-
ductances, and he did a fine job. One of the girls
in a local radio parts house wound the r.f. chokes.

The various parts and the jigs used in marking
them are shown in one of the photographs. At the
lower left is one of the inductances prick-punched
for the five holes required. By using three brads
it was quick work to punch all of the inductances
alike. These were all drilled and then it was neces-
sary to countersink two of the holes for flat-
headed 3-48 machine screws. A piece of flat steel
strip (3) was drilled and countersunk in such a
way that it was possible to mash or upset the in-
ductance metal by the simple expedient of insert-
ing a flat-head screw through the inductance and
steel strip and hitting the screw with a hammer.

"This produced the countersunk effect shown in

(5) in the photograph.

Leonard had a large piece of 34{-inch thick poly-
styrene. I sawed this sheet into pieces 4-inch
wide and 84 inches long; a sample is shown at (8).
An ordinary 8-inch circular power saw was used;
there was some chipping, but by feeding the ma-
terial slowly it was reduced to a minimum. Laying
the polystyrene on a thin board and sawing
through both at the same time helped a lot to
minimize chipping.

In order to drill the strips of polystyrene iden-
tically the gadget shown at (7) was used. It is a
piece of sheet brass bent and prick-punched so
that when it is laid against the polystyrene with
one end of each properly aligned, it is possible to
mark the three holes in the flat face and the two
holes in the edge. The center hole in the polyaty-
rene strip is drilled and tapped for a 3-48 round-
head brass machine screw, which is used to ad-
just the compression-type condenser, as shown in
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(22). Then the two holes adjacent to the center
are countersunk, drilled and tapped for 348 flat-
head brass machine screws. These holes support
the horse-shoe inductance. The two end holes
drilled at right angles and edgewise through the
polystyrene are tapped for 8-32 screws and are
used to mount the entire inductance-condenser
unit to the lid of the box, as shown in the photo-
graph of the completed device. An alternate
method is to use a No. 18 drill and hold the
polystyrene in place with nuts on the long screws,
above and below the polystyrene.

Mica for the compression unit consists of two
pieces about 0.004-inch thick, as indicated by (12)
and (13). While it was possible to use a single
movable compression plate and hit the 214-meter
band, it could be done only by using very thin

mica and screwing the movable plate down very
tightly. Since this was considered undesirable two
plates were used, one being fixed and the other
adjustable. These two plates are shown at (9) and
(10). They are made of very thin sheet copper
similar to shim stock; the only requirement is
that (10) have some springiness.

To mark the correct points for punching the
one hole in (10) and the three holes in (9) a pat-
tern, shown at (1) in the photograph, was laid out.
Then a special punch (11) was used to make the
holes. The punch is an ordinary piece of drill rod
a quarter of an inch in diameter, turned in lathe
80 that one end is perfectly flat with the excep-
tion of a small point at the center. This point fits
into the prick-punched hole and perfectly centers
the punch for correct location. Three of the little

Brought together in this photograph are the various components which go to make up a transmitter unit, to-
gether with the jigs used in producing the homemade parts. The various stages of tank circuit assembly also are

shown, as well as a completely-assembled transmitter.
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punched out pieces of copper are shown between
(9), (10) and (11). They indicate the clean-cut
punching and the center hole made by the point
on the end of the punch. For punching, the sheet
of copper was laid on a block of soft wood with the
end grain of the block upward.

Assembling the Oscillators

In the assembly of the condenser-inductance
portion of the device, the parts go together in the
following order: A polystyrene strip is laid flat
with the countersunk holes turned up. Next a
copper sheet (9) is laid in place, then a mica sheet
(13). This is followed by the horseshoe inductance
(5). Two flat-head 3-48 machine screws are put in
place and screwed down. Just as the screws pull
all-the parts snugly together, (9) is carefully ad-
justed so that the holes are properly centered.
Then the two flat-head screws are screwed down
tightly. The upset portion of the inductance
around the two holes mashes the mica down
through the holes in the copper sheet (9) and into
the countersunk holes in the polystyrene strip (8).
While the mica is actually mashed, it is suffi-
ciently thin so that it does not break off, and since
the voltage is relatively low no trouble due to
breakdown has been experienced in tests. If such
trouble should be encountered it is proposed to
make the holes in (9) just a little larger. Actually
(9) is floating electrically and the only voltage
will be the difference of r.f. potential across the
ends of the inductance.

After this assembly has been finished, mica
sheet (12) and copper sheet (10) are laid in place
and held down with a 348 round-head brass ma-
chine screw. Most anything can be used to com-
press copper sheet (10) but I used scrap pieces of
3 6-inch thick polystyrene with a hole drilled in
the center as shown in (22). The punched hole in
copper sheet (10) made it possible for the 3—48
compression screw to be completely isolated so
that the condenser could be adjusted with a
screw driver through a hole in the metal case,

the adjustment.

without interference from body capacity during -

The r.f. chokes are wound on }4-inch glass
tubing, which is easy to get at any chemist’s
supply house. A 3-cornered file is all that is neces-
sary for cutting the tubing to proper length, Just
scratch the glass with the file and bend it at that
point and it breaks clean. After the wire is wound
it is doped with ordinary coil dope, which holds it
in place without trouble, In order to support the
chokes a small mounting piece was turned out of
wood as shown in (19) and (20). A piece of ordi-
nary }4-inch dowel was turned so that it would fit
loosely into the glass tubing for about 3§ of an
inch. The other end was drilled to take a 6-32 or a
self-tapping screw. After the wooden support is
securely fastened with a screw through the lid of
the transmitter cabinet, the glass tubing of the
choke is cemented in place on the wood support
with a bit of coil dope.

A view looking straight down on the completed
oscillator unit is given in one of the photographs,
and it shows the relative positions of the small
compression mica grid condenser and the two
chokes.

A large sheet of copper is difficult to solder, es-
pecially if a small electric iron is used. To facili-
tate making the connection between the socket
and the inductance, a short piece of tinned copper
wire was inserted through the hole in the end of
the inductance and soldered in place with the ends
coming out at right angles. It was thus possible to
use plenty of heat to get a good solder job on the
end of the inductance. This piece of wire was
clipped to length and the other end soldered to
the plate and screen terminals of the polystyrene
socket, using a minimum amount of heat to avoid
melting the socket.

We were fortunate in being able to get fourteen
small compression mica condensers already
equipped with a mounting bracket as shown in
(16). One of the chokes was so located that the
same screw held the choke and the bracket of the
small mica condenser in place. For the condenser
without a bracket a 34-inch 6-32 brass screw was
screwed tightly through the lid and so located
that one end of the small mica condenser could be

A closeup of the transmitter
inside-case view) showing how
the tank circuit and other circuit
components are connected to the
oscillator tube socket.
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A real “V for Victory” — vic.
tory over the parts shortage!
Fifteen complete units, alike as
peas in a pod, constructed for the
most part without benefit of
manufactured parts.

soldered to the screw and the other end of the con-
denser soldered to the grid terminal of the socket.
This made a rigid support for the grid condenser.
A hole was drilled in each lid at the proper place
so that a screw driver could be inserted for the
purpose of adjusting the grid condenser while in
operation.

As shown in the photograph, the plane of the
inductance is at right angles to that of the socket,
and the inductance is so located that one end fits
directly above and between the plate and screen
terminals on the socket. The other end is above an
unused socket terminal which is clipped off close
to the polystyrene. A 50-uufd midget mica con-
denser (17) is soldered to the inductance before
the latter is put in place. Just enough of the pig-
tail terminal is left between the condenser and the
inductance (about 34 inch) to allow bending the
former into proper position so that the other pig-
tail can be soldered to the grid terminal on the
socket. The photograph of the assembly shows
how short all of the important connections are.

To provide connections for filament and high
voltage leads we took the bases from old-style
4-pronged tubes, broke the glass away and sawed
the base in two, leaving about 34 of an inch of
that part of the base through which the pins are
riveted (14). A hole in the exact center was drilled
for mounting this piece of tube base against the
cabinet, as shown in the photograph. Holes are
drilled in the cabinet at the proper places to pass
the two filament leads, the high voltage lead and
the mounting screw. Care was taken to see that
the insulation on the wires ran well up into the
tube base pins because the plate voltage is 300
volts,

A temporary ground lead running to a screw in
the corner of the lid is shown in the photograph.
This was done only in the experimental model. All
the permanent units were grounded at one point
— where the bracket of the grid condenser and
the grid choke are fastened with a screw through
the lid.
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The output link consists of a single turn of No.
12 copper wire bent approximately in the shape
and size of the horse shoe and connected to screws
insulated from the base by polystyrene washers.
The washers were turned in a lathe out of Y4-inch
polystyrene rod. Two washers were used for each
screw, one flat and the other having a shoulder
fitting into a 34-inch hole drilled through the case.
This link seemed to work best when spaced from
15 to 34 of an inch from the inductance, when
used with a dummy antenna. Serap antenna wire
provided the links, No. 12 copper being used for
rigidity.

It is quite important that the 6V6GT tube be
mounted outside the cabinet and thus shielded
from the inductance. In one experimental model
the tube was inside the cabinet and considerable
trouble whs experienced from parasitic oscilla-
tions and heat. The troubles disappeared when
the tube was put on the outside as shown.

Lecher wires were used for adjusting the oscil-
lators to frequency. A single-turn link connected
to the Lecher wires was coupled to the oscillator
inductance through the open bottom of the case.
Just enough coupling was used to get a slight dip
in plate current as the Lecher wire shorting bar
was moved through resonance. It is expected that
before putting these units into service a more ac-
curate frequency adjustment will be made, using
a sensitive resonance indicator (crystal detector,
low scale milliammeter and tuned circuit) so that
measurements can be made without absorbing
energy directly from the tank circuit, thereby
avoiding reaction on the oscillator frequency.

The fifteen completed oscillator units are shown
in another photograph. All of them have been
tested on & dummy antenna and adjusted to the
same spot in the 2V4-meter band. After the bugs
were ironed out in the experimental models, the
fifteen finished units went together without a
hitch. No trouble of any kind was encountered,
which goes to prove what was said in the first

paragraph!
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RADAR OFFICERS WANTED

TaE commissioning of radio and commu-
nications officers direct from civil life has prac-
tically ceased in all the services. The one big
exception is the continuing quest for specially-
qualified men to become radiolocator officers,
dealing with the installation and operation of
radar stations. Instead of commissioning civilians,
most of the branches of the services now make
their own officers by the special schooling of their
enlisted men. Take the Army, for example: both
in the Signal Corps and in the communications
branch of the Air Forces, the need for thousands
of radio officers is being filled by the selection of
promising enlisted men who, after receiving their
basic military training, are sent to Officer Candi-
date’s Schools. There is even talk of eventually

_cutting off voluntary enlistments — so that, if the
whar lasts long enough, we may come to a system
whereunder everybody enters military service at
the bottom through the draft and the better-
qualified men work their way upward to com-
missions. Officers for all ordinary duties are now
being supplied in this manner.

Radar is the one big exception. The Army, the
Navy and the Marine Corps are all looking for
trained communications engineers gnd elec-
tronic physicists to receive immediate commis-
sions and immediate active duty, which starts
with very special schooling. The requirements in
these services are very similar, so that, speaking
generally, you can take your choice.

In the Army, this is the Electronics Training
Group of the Signal Corps. Candidates must be
graduates of an accredited college, either in
science with a major in electronic physics, or in
electrical engineering, preferably with emphasis
on communications. The age limits are 16 to 46.
Second lieutenancy. The equivalent naval officers
are ensigns in the branch called Aviation Volun-
teer (Specialist) and must be EE graduates, or the
practical equivalent, between 19 and 50 years of
age. This work in the Marine Corps is called the
Aircraft Warning Service. While similar techuical
graduates are desired, in special cases two years
of college will do; and in this service there are
some appointments for specially-qualified men up
to the rank of major. However, the minimum
age limit in the MC radar work is 3014.

If you are interested in one of these services,
write full particulars of yourself to George W,
Bailey, Secretary of the Committee on Scientific
Personnel, Office of Scientific Research & De-
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velopment, 2101 Constitution Avenue, N. W,,
Washington, D. C., for full information.

ENLISTMENTS FOR SPECIALISTS

By THE end of this year, Army training
schools will be turning out skilled mechanics and
technicians in sufficient quantity to keep the
Army equipment in operating order. But, in the
meantime, there is an emergency need for a hun-
dred thousand of these specialists now, with the
result that voluntary enlistments for technical
men have been reopened in several branches of
the Army. Although many different technical
skills are wanted, the communications openings
are in the Air Forces and the Signal Corps.

Applicants must be between 18 and 45, citi-
zens, physically qualified — although menslightly
below the physical standards can often be taken
in for limited duty, being given noncombatant
assignments at continental bases. Although the
men will enlist as privates, their technical training
will generally bring them an NCO warrant or a
technical rating within a short time. A master
sergeant, the highest rank of NCO, receives $138
a month, the lower ranks in proportion — in
addition to which the Army pays all a man’s ex-
penses. Men assigned to foreign service receive an
additional 10 per cent of their base pay, while in
the Air Forces those on flying duty receive an ex-
tra 50 per cent of base pay. To prevent interference
with industrial production, men wishing to enlist
as mechanics and technicians must now be cleared
by their local Selective Service Board before
acceptance by the Army. Recruits go first to a
reception center for the few days of *‘ processing”
which every man receives when he enters the
Army, then go to an Air Forces station or a Signal
Corps Replacement Training Center for military
training and to become acquainted with the
Army’s particular ways of carrying on its main-
tenance and operating jobs.

For a short while yet, there will be present at
every regular Army recruiting office a special
representative of the Air Forces and the Signal
Corps, for the purpose of interviewing applicants
and giving detailed information to inquirers.
They are equipped to answer all questions —
not always true of regular recruiting officers.

The Air Forces want operators who can handle
ground equipment and make adjustments and
minor repairs. Some can become flying operators,
part of the Air Crew. They also want mechanics
to adjust and repair various types of transmitting
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and receiving equipment as members of the
Ground Crew. The Signal Corps wants operators
and mechanics and also men whose experience
qualifies them as telephone and telegraph cable
splicers, installer-repairmen, telegraphic printer
operators, telephone and telegraph wire chiefs.
The Signal Corps will accept an FCC amateur or
commercial license as evidence of satisfactory
operator proficiency. For a mechanic, membership
in either the Radio Manufacturers’ Service or
Radio Servicemen of America is acceptable. Air
Forces men must pass a special intelligence test
as well as an oral trade test given by the U. S.
Employment Service.

Because most officers are made nowadays by
selecting candidates from the ranks, this mecha-
nism will result in many an advance from private
to officer. In any event, it is a chance to bring
your skill to an army which sorely needs it, a
chance to fight with the devices you’ve always
worked with. You can get full particulars in a
personal interview at the nearest Army recruiting
station. If necessary, ask your postmaster for
directions.

U.H.F. TRAINING IN THE NAVY

AN OUTSTANDING opportunity for ama-
teurs to serve the country in Class V-6 of the
Naval Reserve, and at the same time to receive
training of great interest and value, is offered
by the Navy’s need for thousands of hams to
learn radiolocator maintenance and operation.
The innate ingenuity of amateurs makes them
particularly desirable candidates for this service.

Applicants holding amateur Class A or B
licenses, or experienced in service work or in the
design or operation of high-frequency radio gear,
may apply for a rating in Class V-6 of the Naval
Reserve. They will be given the so-called “Eddy
test,’’ which is an examination to test their educa-
tion. As a result of this examination they will be
given one of four ratings: either seaman second-
or first-class, or radio technician third- or second-
class. It is thus possible for an amateur who does
well in the “Eddy test’ to be enlisted immedi-
ately as a radio technician second-class — equal
to four promotions over the ordinary original
enlistment as apprentice seaman. Very special
schooling follows. Code knowledge is not required.
The age limits are 17 to 50. In addition to pretty
good pay, all living expenses and medical care
are furnished by the Navy, together with a com-
plete outfit of uniforms.

Further details and application forms may be
had at the nearest Navy recruiting station.

SIGNAL CORPS CIVILIANS

MaxY more men from 16 to 70 are ur-
gently needed for civilian employment in the
Signal Corps, to repair and maintain radio,
telephone and telegraph equipment. The Signal
Corps has waived physical requirements and each
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individual is measured solely according to his
capatity for the job. A recent announcement
listed radio engineers, radio mechanics, repair-
men, service men, telephone engineers and tele-
phone men as badly needed, salaries running from
$1440 to $4600 per year. These are Civil Service
positions, on which you can get further informa-
tion at your post office, or at any district office
of the Civil Service Commission.

General Olmstead, the Chief Signal Officer,
recently said:

“I cannot tell you how many men the Signal
Corps is going to require, but I can tell you that
for every hundred soldiers in the Signal Corps we
must have fifty civilians. That is why we have
been compelled to open technical schools in
every part of the country, and we are taking in
men who cannot get into the military services
because of age or minor physical handicaps. An
airplane without a radio has been called a dead
pigeon. A tank with defective communications is
like a blind horse. The man responsible for the
condition of the radio, which makes it possible
for a bomber to reach Berlin and knock the day-
lights out of the Nazi capital, is contributing as
much to the winning of the war as the bom-
bardier who drops the bombs.”

To get these trained technicians in sufficient
numbers, more than 250 vocational schools are
conducting Signal Corps courses for approxi-
mately 20,000 trainees — in addition to the schools
operated by the Corps itself and several operated
by manufacturers. Not only do they prepare for
this civil employment; many young men desiring
to serve in the Signal Corps, enlist in the Signal
Section of the Enlisted Reserve Corps and com-
plete civilian training courses before being called
to active duty. These trainees are selected
through the Civil Service, in several different
grades. One is called Mechanic Learner and trains
students to help in the maintenance of equip-
ment; no previous radio knowledge is necessary
and the pay while learning is $1020 per year.
Women are wanted as much as men. For those
with some previous radio experience, there is a

- course called Junior Repairman Trainee, paying

$1440 per year, giving training as repair man and
inspector. You can get full particulars from the
Civil Service clerk at your post office.

FOR ACTION, JOIN THE MARINES

TEE tough Marine riflemen aren’t the
only heroes in the Corps. The Marines who man
the communications system have their share of
heroes, too. The average citizen seems to have
the idea that the rifle-totin’ Marine gets all the
action, fighting and excitement. Not at all. The
members of the communication section have a
job that requires steady nerves, and quick think-
ing while under fire. And to prove that, already
in this war nine Marines in communications have
received citations and awards.



For instance, there’s the story of 22-year-old
Corporal Harold R. Hazelwood of Stark City,
Mo. Corporal Hazelwood was one of the first
enlisted men to be singled out for courageous
action in World War II. He received the Navy
Cross for his bravery and devotion to duty during
the initial Jap attack on Midway Islands, De-
cember 7th.

When two Jap ships fired the first shots on the
group of islands that historic night, Corporal
Hazelwood was standing by on Sand Island as
switchboard operator. He was at the command
post of a defense battalion, under the command
of First Lieutenant George H. Cannon. Coolly
all hands waited as the Nipponese cruiser and a
destroyer plowed confidently near the range of the
shore batteries, Twenty minutes passed slowly.
Then a violent exchange of fire between ships and
shore began. Before the action ceased, one of the
Japanese shells struck the command post in
which Corporal Hazelwood was stationed. A
fragment of the bursting projectile pierced his
left leg, inflicting a severe fracture. The same
shell seriously wounded his commanding officer,
Lieutenant Cannon, and temporarily disrupted
communications to the gun battery. The young
corporal ignored his wounded condition and
instantly set up his switchboard again and re-
established communication, transmitting the
commands of Lieutenant Cannon, who refused to
leave his post. Both men were removed and
Lieutenant Cannon died from loss of blood, being
awarded the Congressional Medal of Honor
posthumously for his heroic action.

Another outstanding case occurred during the
same attack on Sand Island. The hero: Corporal
Dale Peters, of a Marine communication platoon.
When the Jap attack came, a shell struck Cor-
poral Peters’ station and the explosion blew him
through a window onto the roof of a hangar, He
staggered to his feet, dazed and hurt. Making a
misstep, he fell to the ground, 14 feet below. In
spite of his condition he staggered over to a
nearby hangar which had burst into flames, and
started helping Marines who were working furi-
ously removing large aerial bombs stored in the
structure. Flames and smoke enveloped the men.
Any second one of the powerful charges might
explode. But Peters and his comrades stuck to
their jobs until the bombs were all removed. For
this heroic action, 25-year-old Corporal Peters,
of Breckenridge, Mich., was awarded the Navy
Cross by the President. Subsequently, he was
promoted to the rank of sergeant and later to
staff sergeant.

Other Marines in communications who have
received awards and citations are: Corporal
George Merton Beuthe, who was awarded the
Order of the Purple Heart for gallantry in action
in the Manila Bay area; Corporal Francis S.
Parker, awarded the Silver Star, also for gal-
lantry in action in the Manila Bay district;

42

Private First Class Donald E. Lake, awarded a
Silver Star for valorous action in the Manila
Bay area; and Silver Stars also were awarded to
Private First Class Thomas I. Steward and
Sergeant John R. Breeze for their heroic service
in the same area. Corporal Floyd B. Jimerson
was awarded a letter of commendation for the
part he played in the Manila Bay region, and
also earned a silver life-saving medal from the
Treasury Department. ’

So if it’s action you want, join the Marines and
get into communications!

CALLING ALL RADIO TECHNICIANS
ARE you unable to serve in the armed

forces because of age, disability or dependency?
You can do your bit in winning the war by reliev-
ing a commissioned or noncommissioned officer
now teaching at the Midwestern Signal Corps
School, Camp Crowder, near Neosho, Mo,

Civilian instructors in radio operating, radio
mechanics and all branches of telephone work
are urgently needed to release technically-
trained officers and soldiers for combat duty.
Every civilian employed in relieving one of these
men means there will be one more highly-trained
man at the front. Qualified persons accepted for
faculty positions under Civil Service regulations
will teach advanced and specialist subjects con-
nected with the operation and maintenance of
Signal Corps radio and telephone equipment.
The students are soldiers who have already
completed their basic training at the Signal
Corps Replacement Training Center. Salaries pay
up to $3200 per annum.

Applications should be addressed to the As-
sistant Commandant, Midwestern Signal Corps
School, Camp Crowder, Missouri.

ARMY SPECIALIST CORPS
Our latest information is that there is
going to be room for only about 5 per cent of
those who have applied for commissions in the
Army,Specialist Corps but that there is still a
chance for good men — because when the Corps
gets a call for men of certain qualifications, it
digs out the folders of all those in that specialty
and picks the best ones available. This corps is
really of specialists, men with specialized execu~
tive or technical experience of any description.
Chief difference between this and other branches
is that the medical examination is only strict
enough to insure capability of performing the
duties for which the officer is appointed. His
appointment releases a trained officer for combat
duty. Men under 3014 years of age are not eligible
unless classified IV-F in the draft; nor are men in
Classes I-A and II at any age. There is no upper
age limit. Incidentally, the idea of a maroon
arm-band for ASC has given way to the use of a
brown plastic for the buttons and collar insignia.
More information and forms are obtainable
from Army Specialist Corps, Washington, D. C.
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ON ENLISTING

KT 18 surprising how many amateurs go to
Army recruiting offices to enlist and, upon pro-
ducing their amateur radio licenses, are still told
that they may not enlist direct in the Signal
Corps or Air Forces. In some cases they are
refused outright, in others they are told that
they must first be sent to reception centers to be
classified, and when they get there they are re-
fused classification. Our dope is correct: You can
enlist if you have your amateur license and are
otherwise qualified.

If you get in a jam of this sort, telegraph George
W. Bailey at 2101 Constitution Ave., N. W.,
Washington, D. C., or telephone him at Executive
8100, Washington. He remedies such situations
in short order. Unfortunately, some hams do not
try it and get shunted off to other duties — which
is a pity, because radiomen are so badly needed.
If you need help, let George do it.

JOBS FOR WOMEN

THE two items for women reported on
page 22 of our October issue are still in effect as
we go to press.

The Army Air Forces want several thousand
women instructors for four radio schools. The
minimum requirement seems to be the possession
of an amateur license or six months’ attendance in
a technical radio course. Civil Service. Student
instructors are accepted at $1620 a year and given
three months’ intensive training before being sent

Those already sufficiently experienced to instruct
are hired at $2000. All correspondence should be
with the Commanding General, Air Forces Tech-
nical Training Command, Knollwood Field,
North Carolina. But if in doubt as to your quali-
fications, after reading October QST, write to
George W. Bailey, 2101 Constitution Avenue,
N. W., Washington.

There will be another class for women mechan-
ics opening at the Signal Corps general develop-
ment laboratory at Ft. Monmouth on December
1st. This involves a six months’ course of in-
struction in the maintenance of Army communi-
cations equipment, with $120 a month during
instruction; thereafter, employment in the devel-
opment labs at Monmouth, assisting engineers, at
$135. Ages, 16 to 50. Blanks and information
from Lt. John T. Freeman, Assistant Personnel
Officer, General Development Laboratory, Signal
Corps, Fort Monmouth, Red Bank, N. J.

INSTRUCTORS NEEDED

THE urgent need continues for instructors
in radio, both theory and code, particularly the
former. Air Forces and Signal Corps schools offer
Civil Service positions and free schooling in
schools-for-instructors, with pay while learning.
Innumerable vocational schools across the nation
seek instructors on the ordinary oral-contract
basis. See the notices beginning on page 19 of
September QST, page 21 of October. We invite
you also to register with the ARRL Personnel
Bureau by the form on page 38 of October QST.

to class work with promotion and salary increase.

Your Milliammeters Desperately Needed!

The Signal Corps is in acute need of thousands of milliammeters. They are most urgently required in
connection with the production of other radio gear. Lack of them is retarding the manufacture of
important military apparatus. The situation is really critical.

Amateurs have thousands of milliammeters and the Signal Corps wants to buy them, but regulations
would require formal contracts with every selling amateur and would delay the procedure beyond
endurance. ARRL has leaped into this situation at the request of the Signal Corps and, to speed things
up, will purchase and pay for meters in their behalf and turn them over as fast as they can be collected.

This is a clarion call, fellows. Send in your milliammeters to ARRL] On behalf of the Army we will
pay 83 for every d.c. milliammeter of up to 500 ma. full scale which is sent in to us, of whatever make,
the amateurlist price of which exceeds $§3 and which is accepted by the Signal Corps. Meters not accepted
will be returned. Only milliammeters and only d.c. May be either(1) in good working condition or
(2) burned’out but otherwise OK — movement, glass, scale, pointer must be OK. The crying need is
for low values, preferably 0-1 ma., 0-5 and 0-10, but we’ll take everything up to 0—-500. Don’t hold out
your Weston 301s; this is for Uncle Sam and every one of these meters will do a mostimportant job, the
details of which we can’t tell you. Three dollars for a burnt-out dog may be big money but it isn’t
much for a 301; everybody admits it. It’s just a token payment, not representing value returned. We
must count on your patrictism, your appreciation of the criticalness of the need, your acceptance of
a flat average price of 33 for all your milliammeters, good and bad, which are accepted. Reimburse-
ment by ARRL.

This is a case of dire necessity. Much depends upon this drive. Remember, too, that a favor to the
Signal Corps now is a favor to hamdom later. Your meter will help cement a friendship that will last a
goneration. Besides, it’s your country. The hell with the holes in the panels; you can get more mil-
liammeters when you need them. Come on with them, you fellows! At once! Pack carefully in shock=-
absorbing material, mark package ‘“Meters,”® be sure to show your name and your own complete mail
address clearly, prepay charges, ship any way you like, to:

American Radio Relay League
38 LaSalle Road
West Hartford, Conn.
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As WE go to press each month before the
previous issue is in the hands of readers, there
has been no opportunity to receive comments on
the new form of this department. Hence it con-
tinues as is. Be sure and drop us a line whether
you like it or would rather return to the old form
with less names and more news.

Again let us urge you to send your name, call,
rank or rating, outfit and P. O. address to League
Haq. for our roster of amateurs in the service. If
you do not wish this information to appear in
QST, it will be held confidential, but many of
your friends in and out of the service ask for your
latest address and incomplete data causes delay,
postal confusion and possible non-delivery of a
letter.

NAVY —RADIOLOCATOR DUTY

1HBYV, Semolic, RT2¢, Brooklyn, N. Y.
- 2NQO, Pope, RT3c, Bellevue, D. C.

3AKG, Colen, Ens., address unknown.
4EKJ, Maslowski, RT2¢, Chicago, Il
4GSS, Stancil, Treasure Island, Calif.
§HSQ, Mooring, RT2¢, Houston, Texas.
5JIW, Kocher, RT2¢c, Houston, Texas.
5JYM, Perron, RM2¢, Logan, Utah.

The many friends of Lt. Goodwin L. Dosland, 9TSN,
USNR, and ARRL Director, Central Division, will be
glad to know he has been named Commanding Officer of
the U. S. Naval Training School for Radiomen, Miami
University, Oxford, Ohio. The new school, accommodat-
ing 600 students, will give coursesin specialized study and

aduates will be sent to sea duty with the fleet or shore

uty at a Naval station, Official U. S. Navy photograph.

"

6JPU, Saroyan, RM2¢, Treasure Island, Calif.
6PYOQ, Bent, RT3c, Logan, Utah.

6QAA, Walters, RT2¢, Logan, Utah.

6RRT, Lutz, RT2c, Treasure Island, Calif.
7CAL, Earle, RT2¢, Logan, Utah.

7EPS, Treadwell, RT2¢, Logan, Utah.

7HCN, Thun, RT2¢, Logan, Utah.

8EDJ, Leibold, RT2¢, Chicago, Il

8LDD, Douthett, RT2¢, Chicago, Il

8SST, Dudek, RT3c, address unknown.

8VIT, Musson, RT3e, Chicago, Il

9AZX, Block, RT2¢, Chicago, Ill.

9B Q, Wchner, RM2¢, Ft. McDowell, Calif,
9CDS, Zalom, RM3c, Texas A & M, Texas.
9DFV, Gresso, RT2¢, Chicago, Ill.

9DZB, LaRue, RT2¢, Houston, Texas.

9EZG, Knickerbocker, RT2¢, Texas A & M. .
9HBU, Welley, RM2¢c, Treasure Island, Calif.

- 9JQZ, Thoreson, RT2¢, Chicago, Ill.,

9LSR, Hood, RT?2¢, Chicago, Il

9LYO, McKenzie, RT3¢, Chicago, Il

90BC, Olson, address unknown.

9SWY, Campbell, RT3¢, Great Lakes, Ill.
9UDZ, Pleasant, RT3c, address unknown.
9YFC, Scriven, RT2¢, address unknown,
9ZQW, Thompson, RT2¢, Treasure Island, Calif.

Operator’s license only:
Mandelco, RT2¢, Chicago, Il
Munson, RE, Washington, D. C.
Schattauer, RM2¢c, Chicago, Ill.

ARMY —SIGNAL CORPS

1ADB, Muise, Pvt., Ft. Monmouth, N. J.
1FL, Meserve, Major, Presque Isle, Maine.
1HJA, Sullivan, Staff Sgt., foreign duty.
1LZB, Lanoue, Pfc., Langley Field, Va.
1IMKD, Bosse, Grenier Field, Manchester, N. H.
1MNJ, Satterlee, address unknown.

INBT, Holme$, Pvt., Ft. Monmouth, N. J.
INTD, George, Spec., Ft. Monmouth, N. J.
2CA, Dreyfus, Major, Ft. Hancock, N. J.
2EQD, Skinner, Lt., Ft. Monmouth, N. J.
2FNI, Cross, Pvt., Ft. Monmouth, N. J.
2HVR, Kling, Pvt., Ft. Monmouth, N. J.
2KIZ, Aclin, Lt., Camp Gordon, Ga.

2NZQ, McGuire, Master Sgt., Ft. Monmouth.
3BNK, Eppley, Pvt., Camp Murphy, Fla.
3CKF, Stanley, Pvt., Omaha, Neb.

4DCT, Spainhour, Staff Sgt., Ft. Monmouth.
4GPV, Ham, Pvt., Memphis, Tenn.

4HXM, Trued, Pvt. Camp Crowder, Mo.
4TZ, Hunter, Ft. Monmouth, N. J.

5BDA, Alexander, Pfc., Camp Crowder, Mo,
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5BRS, Hornburg, Pfc., Camp Crowder, Mo.
5EIS, Porter, address unknown.

5EIV, Wopsley, Cpl., Ft. Monmouth, N. J.
5GZR, Holt, Sgt., Ft. Huachuca, Ariz. *
5IBY, McKee, Lt., foreign duty.

5JYR, Samson, Pfc., foreign duty.

6KNP, Hertel, foreign duty.

6NNX, Glidden, Pvt., Omaha, Neb.

60SM, Stern, Tech. 5th, Ft. Monmouth, N. J.
6PRM, Boyd, Cpl., Kansas City, Mo.

6RFY, West, Pfc., Camp Crowder, Mo.
6TFD, Glaspell, Pvt., Ft. Monmouth, N, J.
6TFE, Ebersol, 1st Lt. MIT, Cambridge, Mass.
7DTH, Barnes, Pvt., Ft. Monmouth, N. J.
ex-8CML, Evans, Capt., Greenville, Miss.
8MYQ, Lucia, Sgt., foreign duty.

8NQV, Gough, Pvt., Camp Crowder, Mo.
8NXK, Craig, Cpl., Ft. Monmouth, N. J.
80SH, Foster, address unknown.

8QOD, Kochendarfer, Pvt., Ft. Monmouth, N. J.

S8LRL, Mast, Pvt., Ft. Monmouth, N. J.
8SCE, Becker, Sgt., foreign duty.

8THK, Eckles, Pvt., Omaha, Neb.

8TKU, Satterlee, Pvt., Ft. Monmouth, N. J.
8TPL, Liccione, Pvt., Ft. Monmouth, N. J.

8UQT, Agresti, Master Sgt., Ft. Monmouth, N. J.

9BEC, Siggins, Staff Sgt., Ft. Monmouth, N. J.
9DNS, Stoker, Pvt., Camp Crowder, Mo.
9DPU, Kiewel, Cpl., Omaha, Neb.

9DRF, Naylor, Pvt., Omaha, Neb.

9FOS, Trusler, 2nd Lt., Ft. Monmouth, N. J.
9GZS, Resl, Pfe., foreign duty.

9ISM, Forrest, Pvt.. Camp Pickett, Va.
9IWH, Irwin, Pvt., Omaha, Neb.

9KPG, Heinrich, Pvt., Ft. Monmouth, N. J.
9KTS, McAbee, Tech. 4th, foreign duty.
9KTU, Austin, Pvt., Ft. Monmouth, N. J.
9KVZ, Mack foreign duty.

9LMQ, Fleming, Pvt., Ft. Monmouth, N. J.
9PBI, Rosenberry, Pvt., Ft. Monmouth, N. J.
ex-9QOD, Smith, Sgt., Omaha, Neb.

9RPE, Seryver, 1st Lt., Chicago, Il

9RWN, Nelson, Pvt., Ft. Monmouth, N. J.
9STI, Watterberg, Pvt., Ft. Monmouth, N. J.
9SZE, Stewart, 1st Lt., foreign duty.

9UPM, Gerlach, Staff Sgt., Ft. Monmouth, N. J.

9YJV, Siik, Pvt., Ft. Monmouth, N. J.
9YWC, Hills, Pvt., Ft. Monmouth, N. J.

Operator’s license only:

Cude, Pfc., Camp Crowder, Mo.
Froke, 2nd Lt., location unknown.
Fullerton, Cpl., Dilworth, N. C.
Hessler, Pvt., foreign duty.
Lavetsky. Pvt., Camp Crowder, Mo.
Payouk, Pvt., Ft. Monmouth, N. J.
Wilson, Pvt., Camp Crowder, Mo.

COAST GUARD

1ATI, McHenry, CRM, Atlantic City, N. J.
1JFN, Budlong, Lt., Washington, D, C.
1KBP, Craddock RM3c, Atlantic City, N. J.
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RM3c Charles Louis Yesensky, 7TAX, recently grad-
uated with honors from the U. S. Naval Training School
(Radio). University of Wisconsin. Madison, achieving
the highest grade among the shipmates in his class. He
is seen here receiving his diploma and rating bailges
from Lt. Cmdr. Elmer H. Schubert, SALW/8NC,
Commanding Officer of the school.

1KKO, Chase, RM2¢, Atlantic City, N. J.
1LWF, Watson, RT2¢, Boston, Mass.

2KFC, Jarnefeld, RM2¢, address unknown.
2NZA, Siegler, RM3c, Atlantic City, N. J.
2PGX, Roberts, CRM, Atlantic City, N. J.
3GMI, Pallett, RM3ec, Atlantic City, N. J.
3JYM, Charley, RM3¢, Atlantic City, N. J.
5JPN, Johnson, RM3e, Atlantic City, N. J.
ex-6GJ, Gaugh, CRM, Atlantic City, N. J.
6NVN, Lucchi, RM3c, Westport, Wash.
ex-6PFE, Baumann, RM3e¢, San Pedro, Calif.
6RDW, Bryan, RM3c¢, Alameda, Calif.

6RSO, Garner, RM3c, Atlantic City, N. J.
8GJS, Golding, address unknown.

8LXP, Sharp, EM3c, Cleveland, Ohio.

8RCQ, Brown, RM3c, Atlantic City, N. J.
8TBW, Ogden, RM3¢, Atlantic City, N. J.
8UJE, Watt, RM3e, Atlantic City, N. J.
8WDQ, Brewster, RM3e¢, Atlantic City, N. J.
9GKX, Beaupre, RM3c, Atlantic City, N. J.
9GNG, Schuckhart, RM3c, Atlantic City, N. J.
9KYW, Weinberger, RM3¢, Atlantic City, N. J.
ex-9NKM, Hibler, RM3¢, Atlantic City, N. J.
90MN, Watson, RM3e¢, Atlantic City, N. J.
90ZO, Albee, RM3c, Atlantic City, N. J.
9QEL, Swentzel, RM3c, Atlantic City, N. J.
9VQE, Bellman, RM1e¢, Boston, Mass.
9YKK, Scroggs, RM3e¢, Atlantic City, N. J.
9ZVC, Petroski, CRM, Atlantic City, N. J.

Operator’s license only:
Bolt, RM3c, Atlantic City, N. J.

Gaskin, RM3c, Atlantic City, N. J.
AIR FORCES

1BPU, Grzegorowicz, Pvt., Galveston, Texas.
1EMG, Morris, Pvt., Sioux Falls, S. D.
1HTQ, Mackiernan, Lt., Washington, D. C.
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1HWY, Sinclair, Pvt., Sioux Falls, S. D.
1KQV, Owen, Lt., Randolph Field, Texas.
1KTYV, Newick, Pvt., Jefferson Barracks, Mo.
1LMU, McDade, Pvt., Scott Field, Il
1MGT, Griswold, Bradley Field, Conn.
INNP, Mills, Staff Sgt., Bradley Field, Conn.
2GGH, Stephen, A/Cadet, Scott Field, Ill.
2MQD, Soltis, Pvt., Camp Young, Indio, Calif.
2NWN, Behnke, Pvt., Sioux Falls, S. D,
3ALB, Lewis, Pvt., Goldsboro, N. C.

3HJC, Batte, Major, Mitchel Field, N. Y.
3HVJ, Hannum, A/Cadet, Scott Field, Il
3IRX, Thoemmes, A/Cadet, Scott Field, Il
3JPH, Davis, Pvt., Ft. Knox, Ky.

4COV, Buchwald, address unknown.

4EIW, Clark, address unknown.

4ERU, Burgess, address unknown.

4GEE, Heuer, address unknown.

4GYK, Carpenter, A /Cadet, Maxwell Field, Ala.

5BHO, Calk, 2nd Lt., Miami Beach, Fla.
5BKJ, Johnson, Kelly Field, Texas.

5BKW, Havard, 2nd Lt., Randolph Field, Texas.

5BNG, Harbin, Brooks Field, Texas.
5BVG, Gassett, Kelly Field, Texas.
5BWM, Hasbrook, address unknown.
5CQI, Larson, 2nd Lt., address unknown.
5FAY, Jaggi, address unknown.

5GSB, Swanson, WO, Kirkland Field, N. M.
5HBQ, Fry, Sgt., Brooks Field, Texas.
SHHE, Garren, Kelly Field, Texas.

5IQQ, Strickland, 1st Lt., Uvalde, Texas.
5ITU, Bryan, Ellington Field, Texas.
5IYN, Lupton, Biggs Field, Texas.

5JEP, McKinney, A/Cadet, Scott Field, IlL
5JFI, Scott, Ellington Field, Texas.

5JVK, Teesdale, Ellington Field, Texas.
5JXU, Holbrook, Ellington Field, Texas.
5JZX, West, Biggs Field, Texas.

5KDZ, Benskin, A/Cadet, address unknown.
6FZQ, Spitz, Lt., Miami Beach, Fla.

6IUQ, Miller, Lt., Miami Beach, Fla.
60GP, Hilbun, Hensley Field, Texas.
6PHS, Parks, 1st Lt., Long’ Beach Calif.
6ZF, Marton, 1st Lt., Miami’ Beach Fla.
7EAA Hale, Tekoa, Wash 3

8MFV Bettelon, Pvt.,"Sioux Falls,"S."D.

80QY, Barrett, Sgt., Ft. Knox, Ky.

80TT, Shotwell, 1st Lt., Miami Beach, Fla.
8QOT, Devereaux, Pvt. Jefferson Barracks, Mo.
9PTI, Fox, 2nd Lt., Miami, Fla.

9QIT Wilson, Blggs Field, Texas.

ORHP, Pietraszewicz, Pfc., Muroc, Calif.

9TZS, Mlllburn, Kelly Fleld Texas.

9VZR, Benson, A/Cadet, Scott Field, Il
9WEN, Littlewood, A/Cadet, Scott Field, Ill.

Operator’s license only: )
Gendron, A/Cadet, Roswell Field, N. M,
Matragola, 2nd Lt., Scott Field, Ill.
Tramer, Technical Sgt., Atlantic City, N. J.

MARINE CORPS

1FCC, Story, Staff Sgt., Corpus Christi, Texas.
INOW, Hunt, Capt., Camp Murphy, Fla.
ex-2QS, Waugh, Capt., West Palm Beach, Fla.
3ATF, Reed, Staff Sgt., Quantico, Va.

3EWYF, Green, Lt., San Diego, Calif.

3RK, Kern, 1st Lt., Camp White, Oregon.
4IGT, Giddings, Pfc. Quantico, Va.

5AQN, Wright, Galveston, Texas.

5AXA, Maupin, Technical Sgt., San Diego.
5COH, Davidson, Staff Sgt., Bellevue, D. C.
5CUR, Wharton, Staff Sgt., San Diego. Calif.
ex-5EDA, Deltz, Staff Sgt., Bellevue, D. C.
5ENI, Gillett, Capt., Santa Barbara, Calif.
5GLJ, Marti, Staff Sgt., Bellevue, D. C.

5GNX, Carabin, Staff Sgt., Bellevue, D. C.
5GQA, Hilbun, Staff Sgt., Bellevue, D. C.
51ZA, Holland, Staff Sgt., San Diego, Calif.
5IZH, Stuart, Staff Sgt., Corpus Christi, Texas.
5KRS, Young, Staff Sgt., address unknown.
6CRK, Rathbun, Staff Sgt., Bellevue, D. C.
6KEO, Creighton, Staff Sgt., Bellevue, D. C,
6PNH, Snow, Technical Sgt., Washington, D. C.
6QUY, Handsaker, Staff Sgt., Bellevue, D. C.
6QVY, Fehr, Staff Sgt., Corpus Christi, Texas.
6RGO, Vaughan, Capt., Quonset Point, R. L.
6RMJ, Lemke, Staff Sgt., Bellevue, D. C.
6SDL, Lord, Technical Sgt., Washington, D. C.
7HXQ, Dyer, Staff Sgt., Camp Elliott, Calif.
7ISM, Dreher, Staff Sgt., Bellevue, D. C.
8IGB, Wolpert, Staff Sgt., Bellevue, D. C.

Among 115 graduates from the Offi-

cers’ Training School, Aviation Cadet
Training Center, San Antonio, Texas, are
23 amateurs from all parts of the coun-
try. Commissioned directly from civilian
life, their graduation as Lts. marks the
end of a month’s training for special du-
ties in the Army Air Forces. Front row —
L. tor.: Keene, 1ILYU; Harris, ex-5AXP;
Fulwuler, SDYN; Bohn, ex-9BR; Dukes,
8LLA; Carpenter. 9P1Y; and Brougher.
SHPB Back row — L. tor.: Mullany, ex-
TIA; Worley, 5SFNR; Princell, 9DWK;
Rolls, ex-5AVD:; Sill, SRKN; Donavan,
ex-SEDK; Rawlinson, 5CDK; Graham,
51JK; ‘Slgafoose. [BDDY; Obng 2BB
Briggs," 1KHE;;-Gray, 9FLW}; Pelle,
9BZS; Booker, 9WZU; Dugan, 9BJG;
Belcher,KGZQ Official U.S. Army photo.
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8NTK, Gallagher, Staff Sgt., Quantico, Va.
8QIT, MacKenzie, Staff Sgt., Quantico, Va.
8RXG, Close, Staff Sgt., Washington, D. C.
8VDL, Old, address unknown. _
9EUJ, Wheaton, Staff Sgt., Corpus Christi.’
9GMB, Phenix, Sgt., San Diego, Calif.

9III, Laucks, Staff Sgt., Quantico, Va.
9JHL, Kohring, Staff Sgt., Bellevue, D. C.
9JKL, Dee, Pvt., San Diego, Calif,
ex-9JQU, Sutton, Staff Sgt., address unknown.
9JTV, Beasley, Staff Sgt., Bellevue, D. C.
9MTJ, Yoder, Staff Sgt., Bellevue, D. C.
90EK, Brown, Staff Sgt., Bellevue, D. C.

9PHJ, Ladwig, Staff Sgt., Corpus Christi, Texas.

9RTZ, Cooper, Pvt., San Diego, Calif.
9STB, Hill, Staff Sgt., Bellevue, D. C.

ARMY —GENERAL

1AIO, Penney, Pvt., Camp Blanding, Fla.
1FFL, Lessard, foreign duty.

1FXQ, Cohen, Pvt., Ft. Devens, Mass,
11JB, Bellerose, address unknown.

1JJD, Moran, address unknown.

1JOW, Dodd, Sgt., address unknown,
1JJY, Riley, 1st Lt., foreign duty.

1JXU, Twombly, Lt. Col., foreign duty.
1KMH, Shepard, address unknown.
1JNP, Kaplan, Lt., Ft. Ethan Allen, Vt.
1TA, Gallagher, address unknown,

2CLV, Harris, Lt., Mitchel Field, N. Y.
2DPB, Rauch, Cpl., Ft. Knox, Ky.
2FEC, Schermerhorn, Pvt., Ft. Knox, Ky.
2FJE, Hodson, address unknown.

2FKF, Meeker, address unknown.

2HDV, Colket, address unknown.

2HTU, Dickinson, Lt., address unknown.
2KIF, Reighenbach, Staff Sgt., foreign duty.
2KZV, Wolinsky, Sgt., address unknown.
2LBQ, Wilhelm, Master Sgt., Brooklyn, N. Y.
2LEL, Masten, Tech., West Point, N. Y.
2LRZ, Conway, Major, address unknown.
3EKS, Briggs, Pvt., Camp Pickett, Va.
3EZQ, Raney, Lt., foreign duty.

3FWF, Young, Lt., Baltimore, Md.
3GYU, Rintye, Pfc., address unknown.

3HBE, McNemar, Technical Sgt., Washington.

3HJE, Kreiser, Staff Sgt., address unknown.
3HLS, Danser, Capt. Ft. Lewis, Wash.
3HTX, Snyder, Pvt., Ft. Monroe, Va.
3IKQ, Neupauer, Pvt., Ft. Bragg, N. C.
3IWM, Shuler, Major, Ft. Belvoir, Va.
3MU, Welzel, Pvt.,, Camp Blanding, Fla.
4AKJ, Hamlett, address unknown.

4DEN, Beardsley, 1st Lt., MacDill Field, Tampa.

4DOV, Lewis, Major, Camp Shelby, Miss.
4EZO, Harrison, Sgt., address unknown.
K5AK/K5AX, Ziehm, foreign duty.

5BUV, Murgatroyd, 1st Lt., Goodfellow Field.
5CNA, Riely, Lt., address unknown.

5CQH, Mapes, Sgt., address unknown.

5DJA, Eversole, Sgt., Ft. Sam Houston, Texas.
5DRO, Moore, Lt., address unknown.
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5DTI, Arnold, Lt., foreign duty.
5G0Z,Halliday, Major, Ft. Sam Houston, Texas.
5GWM, James, Sgt., Ft. Sam Houston, Texas.
5HIQ, Hoff, address unknown.

5HUV, Walker, Technical Sgt., address unknown.
5IBY, McKee, 2nd Lt., foreign duty.

SIHG, Batjer, Capt., Goodfellow Field, Texas.
5THT, Nelson, address unknown,

5KBI, O’Connor, 2nd Lt., Camp Atterbury, Ind.
5KDX, Gardener, Ft. Sam Houston, Texas.
SKLS, Duer, foreign duty.

6GQT, Mundt, Cpl., foreign duty.

6KQG, Street, 1st Lt., Foster Field, Texas.
6QDN, Goranson, foreign duty.

ex-7TBFQ, Messersmith, Sgt., foreign duty.
7GVN, Frazer, Pvt., Camp White, Oregon.
7HOJ, Herrick, Lt., foreign duty.

8AJV, Salitros, address unknown.

8ATN, Kelting, address unknown.

8BYG@, Ettari, Pvt., Ft. Knox, Ky.

8JLR, Laycock, address unknown,

8LHE, Anderson, address unknown.

8LZE, Tune, Pvt., Ft. Benning, Ga.

8MCQ, Repp, address unknown.

8MQYV, Shannon, Cpl., Camp Crowder, Mo.
80WB, Webb, Lt., Harrisburg, Pa.

8PEU, McCauley, Camp Gordon, Augusta, Ga.
8PUZ, Bechtold, New Cumberland, Pa.
8QOU, Lang, address unknown.

8SIX, Volzer, Capt., Ft. Leonard Wood, Mo.
8SNQ, Howard, address unknown,

8SUD, Caswell, address unknown.

8TGG, Jakab, address unknown.

8TNF, McCall, Pvt., Washington, D. C.
8TXI, Englehart, address unknown.

8TZW, Repp, Tech. 4th, Camp Gordon, Augusta.
8UZO, Spechala, address unknown,

8VBZ, Perry, address unknown.

8WFW, Neitz, address unknown.

9AXR, Cohen, Pvt., Camp Robinson, Ark.
9BML, Wood, address unknown.

9CND, Schradsky, address unknown.

9CUV, Lynch, Staff Sgt., Camp Hood, Texes.
9DDTU, Davidson, foreign duty.

9DGA, McGuyer, Cpl., Kansas City, Mo.
9DWD, Hughes, address unknown.

9FNL, Adams, Lt., Camp Murphy, Fla.
ex-9FSG, Conway, Capt., foreign duty.
9GKN, Little, Pvt., Jefferson Barracks, Mo.
9GOE, Gorman, Capt., Midland, Texas.
9IBZ, Johnson, Pvt., Camp Davis, N. C.
9IDZ, McKay, Lt., Ft. Wayne, Ind.

9IHK, Sorensen, Staff Sgt., foreign duty.
910G, Mitchell, Pvt., Ft. Monroe, Va.

9ISM, Forrest, Pvt., Camp Pickett, Va.
9IXC, Uthus, Sgt., foreign duty.

9KMY, McClain, Pfc., Camp Chaffee, Ark.
9LFU, Hargrove, Lt., Long Branch, N. J.
9LRL, Anthony, Pvt., San Francisco, Calif.
ONZF, Linn, Lt., Camp Funston, Ala.

90LL, Holcomb, Lt., Ogden, Utah.

900G, Brainerd, address unknown.
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PROJECT A

Carrt'er Currenf

WHILE awaiting authorization for WERS
by FCC in this vicinity, members of the Char-
lotte Amateur Radio Club have participated in
carrier-current tests using the apparatus de-
scribed by W1JPE in March QST, page twelve.
Our apparatus has been operated on 160 ke.,
and the first contact was less than one-quarter
mile away by air, with the signal buried in inter-
ference with an estimated strength of SI to S3.
It was later learned that this signal had traveled
three miles to a substation, transferred to a high
line for about three miles and, from a second sub-
station, another three miles to the receiving
point — about nine miles by wire, although less
than one-quarter mile by air!

Further tests were made at other locations
with a distance of about one-half mile, by air or
" wire, and the signal was S9 plus using c.w. and
'phone. No interference with broadcast or any
other service was reported or could be found.
These tests have been participated in by W4BX,
W4CAY, W4FUU, W4HJY and W4NX.

Some explanation of the variation in the above
two cases might not be amiss to help others
working on the project. These are offered without
any intention of becoming involved in techni-
calities, but to give a broad, general picture
which we have not yet seen in print as applied to
this project. Power-distribution systems consist
of multiple-phase circuits with the familiar three-
phase circuit predominating. Three-phase sys-
tems of two general types will be found. In one
type, delta-connected transformers are used,
while Y-connected transformers are used in the
other type. The Y- connection is used in systems
in which a grounded neutral is desired. Various
voltages are used for the high lines and in pri-
mary and secondary circuits. Y-type systems
frequently operate at 13,000 volts, 4000 volts
and 220 volts, while the delta systems may
operate at 88,000 volts, 2300 volts and 220 volts.
Other voltages may be found in some sections.

To provide adequate distribution, one or more
high lines will serve a given area with substations
in strategic locations from which may emanate
five or ten or more high-voltage lines, each of
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which will feed any number of low-voltage sec-
ondaries to serve a single customer, part of a
city block or several blocks. The substation may
be fed from one high line at one time and from

-another at another time. From this, it can be

seen that an infinite number of multiple or
parallel circuits may form a network with
varying impedances at any.given location, For
carrier currents, this impedance may vary
from less than one ohm to over a hundred ohms,
depending upon the frequency of the carrier
current. This possible mismatch of carrier-
current impedances can be noted each time it is
necessary to pass a step-up or step-down trans-
former, since the voltage ratio is the determining
factor. However, we have not found that it is
important to determine the impedance. If the
value is assumed to be in the neighburhood of or
below 35 ohms, the signal will get there, even
under extremely trying circumstances.

For those who can borrow a copy of Eleciron-
ics for August, there is reported the results of
some OCD carrier-current tests using a test fre-
quency of 720 ke. on a Y system. The results of
their tests and ours are not discouraging and the
usefulness of this project is far from exhausted.
Those who have the aerial delta-type distribu-
tion system are indeed fortunate, since the results
seem to indicate that this type is superior to the
grounded Y type (aerial or underground). Un-
fortunately, however, the latter type predomin-
ates, because it has certain advantages in power
distribution, — William C. Cloninger, W4NX.

Of possible interest to those who have been
playing with “other-than-radio” communication
is the result of my recent experiment with the
transmission of audio-frequency signals over
the a.c. power lines.! As these lines are really
designed for the transmission of low-frequency
alternating current, it is reasonable to expect that
their transmission characteristics would be some-
what better for signals in the audible region of
frequency than for the high-frequency carriers
being used by some experimenters,

In order to determine the suitability of the

1Tt ie reported that audio frequencies are being used by
power companies in some sections of the country for the
remote control of domestic water heaters, etc Before at-
tempting communication at these frequencies over power
lines, it is important that experimenters first determine if
such use is being made of the lines over which they plan to
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power lines for communication of this type, a
small 500-cycle alternator was coupled to the
115-volt line through a 4-ufd. condenser which
served to prevent large 60-cycle currents from
flowing in the generator. This “transmitter’” was
capable of producing line currents of 6 or 6
amperes. The “receiver,” which was located a
mile away airline, and about three miles away
by wire, consisted of a microphone transformer
coupled to the line through a 0.1-ufd. condenser,
with a pair of headphones connected across its
high-impedance winding.

With this simple set-up, which contained no
amplifier whatsoever, perfectly readable signals
were received at the very first try. Subsequent
tests showed that a 10-volt filament transformer
and a 1-ufd. condenser at the receiving end pro-
duced a somewhat louder signal than did the
combination of microphone transformer and
0.1-ufd. condenser. A Millen Heterofil proved
helpful in eliminating some objectionable har-
monics of the 60-cycle current, but decreased the
signal a bit. Lack of time has made impossible any
further investigation of this type of transmission.
However, as the transmitter and receiver in the
experimental set-up were on separate branches
of the city's distribution system, making it
necessary for the signal to travel through the
transformer which connects the city distribution
to the high-tension line, it would not be too sur-
prising to find the signal readable in some of the
neighboring towns which are operated from
the same high line.

The impedance presented to the generator by
the power line is extremely low; it is of the order
of one ohm or 8o, because of the very heavy re-
sistance loading which is always on the power
system. It is thus necessary to produce fairly
large line currents in order to get any apprecia-
ble power output from the transmitter. An im-
provement on the transmitting connection used
would have been to step the generator output
down to 15 or 20 volts, and then couple to the
line through a circuit series resonant at the
signal frequency. Such circuits are not at all
difficult to adjust, as a suitable variable induc-
tance can be made by winding magnet wire
around a cardboard tube, and providing a bundle
of iron wire as a movable core which can be
moved in and out of the tube. Such a circuit would
present a sufficiently high impedance to the 60-
cycle current to prevent short-circuiting of the
power line through the low-voltage winding. A
similar hook-up at the receiving end would serve
to step up the voltage of the received signal to a
usable level and would, no doubt, be an improve-
ment over the elementary equipment used in the
test. A husky modulator would probably be a
-better signal source than was the 500-cycle alter-
nator, as the frequency would not vary with the
load when keyed and higher signal frequencies
could be obtained.
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The most troublesome interference encountered
was from harmonics of the 60-cycle frequency
and from commutator hash from some small
electric drills which were being operated on the
same line as the receiver. Most of this trouble
could be eliminated by using a higher signal
frequency and an appropriate high-pass filter,

Amusing sidelight: the XYL (W1MTB/9) re-
ported S7 signals emanating from her sewing
machine, which was on the same house circuit
as the transmitter! — B. Whitfield Griffith, Jr.,
WINJL/9, ex-W6CSU.

After a period of trying to find time and
enough interested parties, we are finally organiz-
ing a wired-wireless net here in Auburn, Ala. We
would like to register for this work with the Ex-
perimenter’s Section. The only hams affiliated so
far are W4GPW, W4HIJ and W4IDB. However,
these are several non-ham experimenters who
are very much interested in the project.

We plan to work somewhere around 160 ke.
Luckily, the longest distance involved is about
six blocks. Since all of us are going to college and
some of us are working in war-training schools,
our time will be very limited. However, we ex-
pect to get things going within the next month,

I believe this will be the answer to our wartime
ham problem, as well as being a big help to those
who want to get a ticket after the war is over.
Our thanks to you for the shove that got us
started. — Richard H. Houston, W4{GPW.

Shortly after starting work with the carrier-
current transmitters suggested in QS7T', it became
apparent that some changes could be made that
would increase output and give better results. -
Accordingly, we changed our transmitters to the
old-time oscillator-amplifier type. We use the
shunt-fed Hartley for the oscillators and series-
fed amplifier circuits. Usually we tune the
amplifiers by changing inductance, since the
capacity is fixed. The oscillators are usually
tuned with a three-section broadcast-type vari-
able condenser with all sections in parallel. This
method enables us to tune the oscillator to the
amplifier frequency. Since we use very large
condensers and small inductances, the variation
in frequency available is very small. We use
from 0.005 to 0.007 ufd. for tuning. This means
that the amplifier is usually tuned with a fixed
capacity of 0.004 to 0.005 ufd. in parallel with the
three-section b.c. gang. The chief advantage of
large capacities is the gain in circuit Q for har-
monic reduction. We use a @ of 12 as a basis.

Our inductances are usually from 225 to 300
phy. These seem to give a range from about 140
to 160 ke. when used with the previously men-
tioned capacities. We use 6C5s or 6V6s for os-
cillators and 6L6s for amplifiers. The oscillators
draw about 20 to 40 ma. and the amplifier plate
current runs about 60 to 75 ma., depending upon
the plate voltage used. We are using more loading
than was suggested in QST'; in fact, we use from
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nine to twelve turns with a 0.1-ufd. condenser
on one side of the line. This combination will
load the amplifier up about 20 ma. from no-load
to full-load conditions. The amplifier or oscillator
always has to be tuned again after coupling to the
line, since the loading seems to have a very pro-
nounced effect on frequency. (This would appear
to be the result of insufficient isolation between
oscillator and line — Eb.)

The type of wiring at the transmitting and re-
ceiving location has a very pronounced effect on
reception and transmission. If wiring is enclosed
in conduit or BX, signal strength will be way
down. The only remedy we have found is to
carry the output of the transmitter to the meter
box on an open line not shielded. Then this line is
coupled as near to the incoming line as possible.
If it can be done, it should be coupled ahead of
the meter. In any case, be sure to connect a con-
denser in series with this line, preferably at the
meter end.

The receiver works very well on the telephone
line. Coupling is made at the point where the
lightning arresters are placed, coupling ahead of
them is possible. Be sure to use a series condenser
here also. We have not figured out why the tele-
phone line gives such good reception when trans-
mitting on the power lines, but we think it is in-
duction from the field around the power lines.
The two lines travel on the same poles. This in-
crease in signal strength holds even for stations
on the other side of town. However, it does not
hold if the telephone lines and the power lines
do not parallel each other for a considerable dis-
tance.

Results include working an airline distance of
five miles across town and through the power sub-
station on c.w. with reliable communication.
"Phone communication is reliable for a distance
of about three miles. This ’phone communication
is all on one power circuit, although we have been
heard at a distance of five miles but not reliably.

We are now working on an emergency commun-
ication net using power or telephone lines, This
net will comprise about fourteen stations.
Emergency-communications receivers will be
revamped broadcast sets. We have padded the
tuning end of two of them up to the 150-ke. band
and they work fine with no other changes. We
did add i.f. regeneration to one for c.w. and it
puts out a pip of a signal. Four complete trans-
mitters and receivers are now working regularly.
— Paul N. Brown and Raymond L. Wardle,
WS8KWL. ’

Joseph Schneider, 42 Montrose St., Newton,
Mass., desires to hear from anyone in his vi-
cinity who is interested in carrier-current or
earth-current work. He is in the process of build-
ing up gear for both.

In reporting the activities of the carrier-
current group around Rochelle Park and May-
wood, N. J., in the September issue, we ne-
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glected to mention the fact that Sidney Allen,
WW2SRA is the leader for that group. WW2SRA
was largely responsible for the forming of the
group. As reported in September, WW2HMK
handles correspondence for the group.

Several of us here in Lexington, Ky., have
tried carrier-current communications and I am
sure you would like to hear the results.

The distance by power line is roughly six miles,
by air, between 214 and 3 miles. The tube line-up
in one unit is a 42 oscillator modulated by
another 42, A conventional superhet receiver is
used with this rig. I am using a 6SJ7 e.c.o.
followed by a 6V6 r.f. amplifier with cathode
modulation of the transformerless type utilizing
another 6V6. A single-button mike drives a
63J7 degenerative speech amplifier.

We discovered that if low power is used (from
3 to 5 watts), it pays to take special care in the
adjustment of the coupling to the line for maxi-
mum efficiency. The frequency is around 150 ke.

We should like to hear from anyone who has
any ideas on improvement of carrier-current
systems. — Edgar L. Watkins, Radio Engineer,
U. 8. Army, 219 North Upper St., Lexington, Ky.

PROJECT D

k..?. jnc[uc[ion. .ﬂie/zé

X wourp like to register in the Experi-
menter’s Section for R. F. Induction Fields.

Using a 56 e.c.o. modulated by a¥single 6J5,
Class A, I have been getting fairly good results on
a frequency of 600 kc. The modulation is perfect
with absolutely no frequency modulation or
carrier shift at 60 per cent. The signal can be
heard on a car radio up to about 150 feet, but is
very weak at this distance. The system exhibits
distinct directional characteristics which I believe
are due to the electric lines in the vicinity. The
signal disappears at about 50 feet from the
transmitter in front of the house but can be
heard much farther at the rear.

I am thinking very seriously of trying carrier-
current experimentation if I can get another in-
terested party. I have an idea that a converter
tuned to 175 ke. could be used both for long-range
induction work and carrier current. — Arthur E.
Mack, WSWWQ, ex-W2NZH.

Through a misunderstanding, we quoted
WITWW in last month’s report as saying that a
distance of 5000 feet had been covered in the last
war by an earth-current system shown in Fig. 1
in the October issue. This statement actually
referred to a system in which a single wire con-
nected one side of each headset, the return cir’
cuit only being via ground. In other words, the
system mentioned is the ordinary telephone cir-
cuit with ground return,
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Hamfest in Khaki

Signal Corps Hams Get Together Ai Fort Monmouth

IN A world at war, hamfests and ham
conventions are strictly nonessential items. Nice
if you have the time and rubber, of course, but
way down on the priority list — for civilian
hams, that is. A lot more worthwhile to put in the
time organizing that WERS net. . . .

But for the fellows in the services it’s another
matter. An occasional get-together among the
hams in the big military training stations is
more than a pleasant supplement to the USO —
it’s a means of preserving camaraderie and com-
batting loneliness, and often of getting valuable
technical assistance and codperation. They
found that to be true in England, you know;
even at the height of the blitz the uniformed Gs
still gathered for their gabfests — whether by
the half-dozen in a candlelit underground shelter
or by the scores in the quiet countryside of a
week end.

That, then, is the new style trend in ham
gatherings. It's to be “hamfests in khaki” —
and blue, too, we hope — for the 1942-1943
season,

We had the privilege of being present at a
premiére of this new order in hamfests on Sep-
tember 4th. Fittingly enough, this hamfest was
held at the Signal Corps’ Fort Monmouth, home
of one of the largest collections of prime military
hams in the country. So successful was it and so
well did it fit the requirements of a gathering of
the sort that we report it in detail for the benefit
of the amateur aggregations at other training
stations who may wish to follow suit.

We report it, that is, as well as a civilian can
report any purely intra-military function. For it
must be understood that a hamfest in uniform
is in another world from the traditional peace-
time camp meetings the Podunk Hollow Club used
to hold. It’s ham fraternization that provides the
bond, true, but for all that the hams are “in the
Army now.”

As a civilian, you feel that from the first. It
begins with the way the armed sentries look you
over when you drive through the gates of the res-
ervation. It grows stronger when you walk up the
steps of Russell Hall and check in with the Officer
of the Day. When the sergeant says, “The lieu-
tenant is sending a detail for you immediately,
sir,” instead of, “A few of the boys 'will be over
in a minute; stick around,” the feeling grows
stronger still.

And when you leave the olive-drab command
car and enter Recreation Building No, 1, the only
civilian in a crowd of khaki-clad soldiers, you
know the truth, This 78 the Army.
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The familiar hamfest trappings merely em-
phasize the distinction. The district placards
around the walls, the QSL-size call card each’
ham present displays on his chest — these only
accentuate the feeling. Old acquaintances come
up to greet you and you look twice at their faces
before their uniformed identities arouse civilian
recollections.

They still talk ham talk, though, and before
long you begin to feel more at home. But the
strangeness returns for a time when the program
gets under way. Looking over the rows of khaki,
even when it is relaxed and “at ease” you know
it is the Army. When a man stands up, erect and
at attention, and prefaces whatever he has to say
with “Sir,” you know it even more emphatically.
When everyone is attentive and alert and uni-
formly well behaved you know — well, anyway,
you know you’re not back at that boisterous
Podunk Hollow hamfest of ’38!

The program starts off with a community sing,
for example. The first song has been given a ham
flavor; it’s to the tune of “Hail, hail, the gang’s
all here,” and it goes:

Hail, _ha.il, the hams are here,
Lemme hear your call sign,
Then I’m gonna send you mine.

Dit dit dit dah — dit dit dit dah —
This is our way of talking,

Dit dit dit dah — dit dit dit dah —
That’s why you hear us squawking,

We're in the code-room now

With sweat upon our brow.

We’re going to send until the end —
This is our Army now.

. . ,

Then Lt. Lyman O. Anderson (you find out
later that he’s the Signal Corps expert on “rang-
erology”’ ! but now you’ll settle with calling him
the best songleader you ever heard!) swings the
boys into “The Band Played On’’ and a few
extra choruses of “Tavern In th(Town.”

By this time you’ vesettled back and are really
beginning to enjoy yourself. You'd like the singing

1 “Rangerology’’ is a new type of effective hand-to-hand
combat which has been dubbed * a system of silent slaughter.”
Itis now part of the curriculum at Fort Monmouth for Signal
Corps soldiers. Named in honor of the fighting exploits of
the American rangers, many phases of the system were de-
vised by Lt. Anderson, who now iteaches it 2t Fort Mon-
mouth. Rangerology is a combination of Japanese jiu-jitsu,
the fighting tactics of North Woods lumbermen and other
murderous tricks devised by Lt. Anderson, himself a former
Univ. of Minnesota football, basketball and wrestling star.

01




to go on all night, but like any good entertainer
who leaves the crowd wanting more, Lt. Ander-
son turns the program over to Lt. Spencer M.
Allen, W9JGL, formerly a b.c. announcer on
WGN and now assistant public relations officer
for the post.

Lt. Allen brings the boys an old-time 10-meter
roundtable welcome, and then proceeds to let
‘them in on the newest secret hatched in the
development labs. It's the latest thing in send-
ing keys, he says — implying that here is the
secret weapon that will whip Hitler. From behind
the wings a puffing pair of signalmen haul it out
— the one and only “two-handed key.” It is a
Gulliver-sized instrument with a 4-foot lever
and 2-inch contact spacing — and instead of a
knob it has handlebars! It’s & ‘“mechanized”
key, you're told — the only key that carries the
operator instead of his carrying it.

The idea, it appears, is that this key is to be
used in a code-sending contest. Three two-man
teams are entered, one sending and the other
receiving. WIKRYV sends “the mostest the fast-
est” to W2IDT and wine a flat fifty of cigarettes,
with WOVFZ and WILDL runners-up and
W2MRZ and K5AP trailing. (It looked for a
time like the key was “sending’’ one or two of the
contestants instead of vice-versal)

““ Amid jovial hilarity’”’ the sending contest ends
and the gang settles down to hear Clinton B.
DeSoto, WICBD, essay the difficult role of seer
and prophet under the heading, *“ Amateur Radio
After the War,” during which he (to quote The
Signal Corps Message) ‘“emphasized that the
status of post-war amateur radio was in a large
part dependent upon the hams in service and
their continued demonstration of what their
experience has contributed to the war effort.”

The next act is a humorous skit by Cpl. Marks
and Pvt. Conway of Special Services — and you
believe them when they say they came, respec-
tively, from Hollywood and the Broadway stage.
They portray the tribulations of an impecuni-
ous soldier in the clutches of an avaricious (and
completely nuts!) loan shark in & thoroughly pro-
fessional manner. So professional, in fact, that as
actors they disqualify themselves as “hams’’!

Again a serious note — and again the Army
atmosphere creeps in around you as Lt. Fred J.
Skinner, W2EQO, of the Development Labs, dis-
plays and discusses some of the newer Signal
Corps equipment, specifically the new ‘“handie-
talkie and the cavalry “guidon ” radio. The ham
atmosphere returns, however, when your neighbor

- leans over and tells you sotto roce of Lt. Skinner’s
early 56-Mc. exploits as a ham at Columbia
University.

Then comes the liars’ contest. Actually, it isn’t
a contest of “lies,” for the yarns that win are true
ones. K6SAZ tells how, when stationed at Fort
Shafter, Hawaii, he first learned that Japan had
attacked the United States on December 7th,
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while QSO with W6QUU in Phoenix, Arizona,
3000 miles away — and then realized that the
unprecedented ack-ack he could see over Hickam
Field from his operating-room window was no
practice but directed against Jap attackers.
W5JYX claims that he heard 56-Mec. ham signals
from W9 and VE on Army “walkie-talkie’ rigs
during exercises with the Texas National Guard
early in 1939. He is awarded a prize by the
judges because it was a neat bit of fabrication,
in their opinion. However, he insists that it is
fact, s'help him!

These fellows win the flat fifties that were al-
located as prizes, but almost equally entertaining
are W4UN, who tells a good old-fashioned lie
about getting an emergency message through
using umpteen-odd different kinds of power rang-
ing from a hand-cranked generator to a waterless
waterwheel; and W2LRG, who sticks to the truth
with a tale of DX worked on seventy-five with
1 watt to the Type 19 battery portable described
in QST a cou: le of years back.

Before the formal part of the program ends,
m.c. WOJGL asks for the roll-call. Well, you tell
yourself, here is some traditional club-hamfest
atmosphere. But then you begin to wonder.
Never before except at a national convention did
you ever see all districts respond — and K5 and
K6 on top of that! As might be expected, W9 is
the best-represented call area, with 25 in at-
tendance, but W2, W1 and W8 follow closely
with 20, 18 and 17 respectively. There are two
K6s and one K5 — the latter standing up to re-
port half a dozen more C.Z. boys now on the post
who had wanted to come but didn’t get there.

Before you leave you garner more statistics.
Of the hams present, 25 per cent are instructors

" in the various classes at the post, 40 per cent in

Test and Repair and 25 per cent training to be-
come operators. The ranks present range from
buck private to major. There are eight com-
missioned officers around and a number of officer-
candidates. There are even — Lt. Allen remorse-
lessly drags reluctant admissions from the un-
fortunate wretches — three telephone wiremen
with ham tickets! ]

Taps have long sounded when you reluctantly
tear yourself away from the informal hamming
and ragchewing that follows. Again the military

(Continued on page 114)
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A Course in Radio Fundamentals

- Lessons in Radio Theory for the Amateur
K

BY GEORGE GRAMMER,* WIDF

No. 6—Modulation

’l}m present installment deals with various
methods for modulating a radio-frequency car-
rier. The expérimental work consists in determin-
ing the modulation characteristics of r.f. ampli-
fiers, using the point-by-point method, under
different conditions of operation. The influence of
various factors on the linearity of a modulated
amplifier is the chief subject investigated.

Contrary to what might be anticipated, the ex-
periments outlined do not involve actual modula-~
tion of a carrier. Such modulation would require
additional equipment to that already specified for
the series, and under present conditions compo-
nents of any kind — and particularly audio trans-
formers — are extremely difficult to obtain. It
is also a fact that, unless an oscilloscope is avail-
able for depicting actual operation with modula~
tion, the use of a modulating signal would add
comparatively little to the instructional value of
the experiments. Those who do have an oscillo-
scope and an audio amplifier suitable for modu-
lating the experimental amplifiers can, of course,
extend the work. The obvious direction for such
an extension to take is in comparing oscilloscope
patterns with the performance curves obtained as
described in the experiments.

ASSIGNMENT 20

Study Handbook Sections 5~1, 5-2 and 5-3, be-
ginning page 84. Perform Exps, 31 and 32.

Questions

1) What is meant by the term * modulation’’?

2) What is the function of the microphone in & radio-
telephone system?

3) Name the three fundamental methods of modulating a
radio-frequency current.

4) What is the “carrier''?

5) In present-day practice, what requirements must be
met by the carrier in radiotelephone transmission on com-
munication frequencics?

6) Why is a *buffer’”” amplifier necessary?

7) Define percentage of modulation.

a 81)’ What is meant by “linearity’’ of a modulated ampli-
er

9) Define modulation capability.

10) An unmodulated carrier produces a current of 2.5
amperes in an antenna system. When modulation is applied
it is found that the maximum instantaneous amplitude of
the current is 4.3 amperes. What is the percentage of modu-
lation, assuming that the modulated amplifier is linear?

11) What is the ratio of average power in a 100 per cent

* Technical Editor, QST
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amplitude-modulated wave to the power in the carrier
alone, assuming sinusoidal modulation?

12) What is meant by the term * modulation envelope''?

13) What are sidebands?

14) If the modulation applied to a carrier is unsymmetri-
cal, how should the modulation percentage be computed?

15) Describe overmodulation. Why should overmodula-
tion be avoided? ‘

16) A 3900-ke. carrier is modulated by a sinusoidal signal
having a frequency of 1600 cycles. What are the sideband
frequencies?

17) The audio-frequency output of the modulator of a
certain radiotelephone transmitter contains substantially
no audio frequencies higher than 4200 cycles. What channel
width is required for the modulated output of the trans-
mitter?

18) A transmitter is modulated by a 1000-cycle tone
which has pronounced harmonics up to the fifth, If the car-
rier frequency is 28,650 ke., what are the frequency limits of
the channel occupied by the signal?

19) What are spurious sidebands?

20) Name three systems used for amplitude modulation.

21) What is the average ratio of power in speech wave-
forms to power in a sine wave? How does this affect the re-
quired power capacity of the modulator, when plate modula-
tion is used?

22) Define modulating impedance of a Class-C plate-
modulated amplifier.

23) A Class-C amplifier is operating at a plate voltage of
2000 and is adjusted 8o that the plate current is 150 milli-
ampercs. How much audio power is required for plate
modulation of the amplifier. for a modulation percentage of
100, assuming that the modulating signal is sinusoidal?

24) What is the modulating impedance of the amplifier
in Question 23? '

25) Draw a circuit diagram showing plate modulation of
a neutralized triode Class-C amplifier, using a Class-B
modulator.

26) An amplifier having an audio-frequency power output
of 130 watts is available for plate-modulating a transmitter.
If the modulation is to be 100 per cent, what is the maximum
possible power input to the Class-C modulated amplifier?

27) How can the power input to a Class-C plate-modu-
lated amplifier be adjusted to the proper value for 100 per
cent modulation?

28) How may plate modulation be applied to a tetrode or
pentode Class-C amplifier? Draw a circuit diagram.

29) Describe the method of using choke coupling between
the modulator and modulated amplifier. Why is this system
seldom used?

30) Does the d.c. plate current of a properlv-operating
Class-C amplifier change when the amplifier is plate modu-
lated? Why?

31) A screen-grid Class-C plate-modulated amplifier
operates under the following conditions; plate voltage, 2500
volts; plate current, 125 ma.; screen voltage, 400 volts;
screen current, 30 ma. If the screen current is to be taken
from the plate supply, what value of screen dropping re-
sistor is required, and what is the modulating impedance
of the amplifier? How much audio power is necessary for
100 per cent modulation?

32) Why is it necessary to neutralize a triode amplifier
as completely as possible when the amplifier is to be modu-
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33) Describe the general operating conditions necessary
if & Class-C amplifier is to have a linear modulation char-
acteristic.

ASSIGNMENT 21

Study Handbook Sections 54 and 5-5, begin-
ning page 88. Perform Exp. 38.

Questions

1) What are the advantages and disadvantages of grid-
bias modulation as compared with plate modulation?

2) Describe the essential principles of the grid-bias modu-
lation system.

8) Why should the source of fixed bias used with a grid-
bias modulated amplifier have low internal resistance?

4) A tube having a rated plate dissipation of 80 watts is
to be used as a grid-bias modulated amplifier. What is the
approximate carrier power output obtainable? How much
power could be secured from the same tube if plate modula-
tion was used?

5) In a grid-bias modulated amplifier, what is the effect
on linearity of adjusting for too-high carrier efficiency?

6) Draw a circuit diagram of a Class-C amplifier arranged
for grid-bias modulation,

7) Describe the operating principles of suppressor-grid
modulation. How does this method compare with grid-bias
modulation?

8) Why is it necessary that the r.f. stage driving a grid-
bias modulated amplifier have good output-voltage regula-
tion? How can good regulation be secured?

9) Describe a method of adjusting a grid-bias modulated
amplifier for proper operating conditions.

10) Why should the d.c. plate current of a properly-
operated grid-bias modulated amplifier be constant under
modulation? What is the permissible tolerance in this re-
spect? Is constant plate current a certain indication that the
amplifier is operating linearly?

11) What is the effect of load resistance on the carrier
power output obtainable from a grid-bias modulated am-
plifier, assuming that the amplifier is adjusted for linear
operation?

12) What is the effect of excitation voltage on the linear-
ity of a grid-bias modulated amplifier, assuming that load
resistance, d.c. grid-bias voltage, etc., are fixed?

13) Explain the operating principles of cathode modula-
tion.

14) Two tubes each having a plate dissipation rating of
60 watts are to be used in push-pull as a ¢athode-modulated
amplifier. If & modulator having an audio-frequency power
output of 80 watts is available, what is the maximum carrier
output power obtainable if the modulation percentage is to
be 100 per cent? If the plate voltage on the modulated am-
plifier is 1500, what is the modulating impedance?

15) How should a cathode-modulated amplifier be ad-
justed for linear operation?

ASSIGNMENT 22

Study Handbook Sections 5-6, 5-7, 5-8 and 5-9,
beginning page 91.

Questions

1) Why is a Class-B type audio amplifier generally used
for plate modulation of a Class-C amplifier?

2) Why is it necessary to have good regulation of the out-
put voltage of the stage driving a Class-B amplifier?

3) What design precautions should be taken to ensure
good output voltage regulation of the driver stage?

4) A Class-C amplifier taking & plate current of 180 ma.
at a plate voltage of 1250 is to be plate modulated. How
much audio-frequency power is required? If the Class-B
modulator requires a plate-to-plate load of 10,000 ohms,
what is the proper turn ratio of the coupling transformer,
assuming that the transformer losses are negligible?

5) Why is it necessary to use a voltage source having low
internal resistance to supply grid bias for a Class-B ampli-
fier?
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6) Isit safe to operate a Class-B modulator without load?

7) What is the result of overdriving a Class-B modulator?

8) What requirements should be met by the plate supply
for a Class-B modulator?

9) What is meant by the terms ‘‘sensitivity'’ and ‘‘fre-
quency response’’ when used in connection with micro-
phones?

10) Describe the principle of operation of four types of
microphones and show suitable circuits for connecting them
to an amplifier.

11) About what order of output voltage can be expected
from a crystal microphone under normal conditions — that
is, speech of average intensity — from single-button carbon,
double-button carbon, and velocity microphones, when pro-
vided with appropriate coupling transformers?

12) What is meant by “stage gain''?

13) What is the general function of a speech amplifier
in a modulation system?

14) Why is resistance coupling generally-used in voltage-
amplifier stages? Under what conditions is resistance
coupling inapplicable?

15) What determines the frequency response character-
istic of a resistance-coupled amplifier? Over what frequency
range is it necessary to have “flat" amplification for satis-
factory speech transmission?

16) What is a decoupling circuit, and why is it used?

17) What considerations determine the point in the cir-
cuit at which the gain control is placed?

18) An amplifier is to deliver an audio power output of 2
watts when excited by a crystal microphone having a peak
output voltage of 0.02 volts with normal speech. Using the
tube characteristic tables and the data in Table I, page 97,
of the Handbook, select a suitable tube line-up and draw a
circuit diagram, marking proper values on the components.
Indicate proper plate voltages on the circuit diagram.

19) Describe the operation of a phase inverter. For what
purpose is such a circuit used?

20) What precautions should be taken to minimize hum
in a speech amplifier?

ASSIGNMENT 23

Study Handbook Section 5-10, beginning page
98. If an oscilloscope is available, use it in con-
junction with Exps. 31, 32 and 33, making con-
nections as described in the Handbook. Compare
the oscilloscope patterns with the data obtained
by measurement and plotted graphically. A suit-
able modulating voltage must be available for this
purpose; 60-cycle a.c. will be quite satisfactory if
the voltage can be adjusted to the proper value.
A transformer having suitable turns ratio should
be used between the modulated amplifier and the
115-volt a.c. line,

Questions

1) What is the difference between the * wave-envelope”
and “trapezoidal "’ patterns used in checking modulation?

2) What connections are necessary between the trans-
mitter and oscilloscope to obtain the wave-envelope pattern?

3) Show a method of connecting the oscilloscope and
transmitter for securing a wedge pattern. What precautions
are necessary in making these connections?

4) How can percentage of modulation be measured with
the oscilloscope?

5) If the voice waveform is found to be unsymmetrical,
what can be done in the speech amplifier to insure that
‘““splatter,” or spurious sidebands, will be minimized on
occasional voice peaks which cause overmodulation?

6) Why is it frequently desirable to connect a tuned cir-
cuit to the vertical-plate terminals of the bscilloscope,
coupling through a link circuit to the transmitter?

7) In using the wedge pattern, from what part of the
audio system should the audio voltage for the horizontal

sweep be taken?
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8) How can the oscilloscope be used to check the linearity
of a 'phone transmitter? Which type of pattern is preferable?

9) If indications of a carrier appear on the oscilloscope
screen when the plate current of the modulated amplifier is
completely cut off but the transmitter is otherwise oper-
ating, what are the possible causes?

10) What is the effect on the modulation pattern of the
presence of a radio-frequency voltage on the horizontal
plates of the oscilloscope? What can be done to prevent such
a voltage from reaching the horizontal plates?

11) Describe a method of checking for spurious sidebands.

12) Name some possible causes for an upward shift in
x::]a.te current with plate modulation; with grid-bias modula-

on,

18) If the carrier is found to have excessive hum modula-
tion, how can the cause of the hum be localized?

14) What is the common indication of the presence of r.f.
in the audio system? What precautions are necessary to
prevent such r.f. pickup?

15) Name some possible causes of a downward shift in
plate ourrent with plate modulation; with grid-bias modula-
tion,

ASSIGNMENT 24

Study Handbook Sections 5-11 and 5-12, be-
ginning page 102, Perform Exp, 34.

Questions

1) How does frequency modulation differ from amplitude
modulation?

2) Define frequency deviation and deviation ratio.

3) In what two respects does frequency modulation have
distinct advantages over amplitude modulation? What is
the chief disadvantage of frequency modulation from a
practical communication standpoint?

4) Explain why a large deviation ratio gives an improve-
ment in signal-to-noise ratio as compared to a low deviation
ratio.

5) Why is a frequency modulation system less sensitive to
natural static and other electrical noises than an amplitude
modulation system?

6) Describe the operating principles of a simple type of
reactance modulator.

7) What is meant by the **sensitivity ” of the modulator?

8) A reactance modulator used in conjunction with an
oacillator adjusted to a mean or carrier frequency of 3.58
megacycles is capable of causing the frequency to deviate
linearly 1 ke. on either side of the carrier. If the output of the
transmitter is to be in the 56-Mec. band, what is the output
carrier frequency, and the output frequency deviation?
‘What is the deviation ratio if the upper limit of audio fre-
quencies to be transmitted is 4000 cycles?

9) What is meant by linearity of a frequency modulation
system?

10) Why is it desirable to stabilize the d.c. voltages ap-
plied to a reactance modulator and its associated oscillator?

11) An f.m. transmitter to operate on 112.6 Mec. is to
have a deviation ratio of 5, based on an upper audio fre-
quency imit of 4000 cycles. If the oscillator and reactance
modulator are to be operated in the 7-Mec. band, over what

frequency range should the modulator operate linearly?
‘What is the maximum frequency deviation required at the
fundamental frequency?

12) What is the effect on the sensitivity and linearity of a
reactance modulator of varying the circuit constants of the
r.f. voltage divider across the oscillator tank circuit?

13) Describe & method of using a selective receiver to
check frequency deviation of a reactance-modulator system.

14) What is the effect on linearity of excitation voltage
and plate-circuit loading in the r.f. stages of a frequency-
modulation transmitter?

15) How do the sidebands generated by frequency modu-
lation compare with those set up in amplitude modulation?

EXPERIMENT 31

Plate Modulation Characteristic of Class-C
Amplifier

Apparatus: The circuit diagram for this experiment is
shown in Fig. 1. Equipment required includes the power
supply, bias supply, crystal oscillator, tube board, circuit
board, vacuum-tube voltmeter, and multi-range test instru-
ment. A neutralized amplifier circuit similar to that shown
in Exp. 30 is used. The grid circuit of the amplifier is coupled
through the 100-xufd. fixed condenser to the plate tank cir-
cuit of the oscillator. Bias for the amplifier is taken from the
bias supply through the 2.5-millihenry r.f. choke, RFC. Ly
is the fixed coil on the circuit board, with 30 turns in use; the
plate voltage lead is tapped on the coil at the 15th turn. Ca
is the 250-pufd. condenser on the circuit board and Cg'is the
small condenser (about 50 pufd. maximum capacity) used
in this case a8 a neutralizing condenser. In wiring the ampli-
fier circuit keep the leads as short as the physical conditions
permit, and use enough separation between the crystal
oacillator and the amplifier tank circuit, C1Lj, to reduce the
inductive coupling between the two to a negligible_amount.

The v.t. voltmeter is inductively coupled to the amplifier
tank circuit through the movable coil, Lg, from the circuit
board. Place the coil so that it is not intimately associated
with the amplifier wiring. To do this it will probably be
necessary to remove it from the circuit board entirely, set-
ting it up off the board so that it can be coupled to the outer
end of I1 (assuming that the construction illustrated in Figi
8, page 67, August QST, is used).

Separate milliammeters and voltmeters are shown in Fig.
1, but, as in the previous experiments, the single test kit can
be used for all measurements if provision is made for closing
those circuits through which current must flow — the ampli-
fier grid-bias circuit and d.c. plate circuit — when the in-
strument is used elsewhere. Platé voltage measurements
should be made with the highest-range scale which will give
reasonably precise readings — at least a 500-volt scale.

For the resistor B shown in the diagram use 1-watt *‘ car-
bon " resistors having values of 5000 and 10,000 ohms, Ordi-
nary wire-wound resistors cannot be used. The two resistors
may be connected in series to give a total resistance of
15,000 ohms. These three values will suffice for the experi-
ment.

In using the plate power supply in this experiment, set
the variable resistor (Rs, Fig. 4, page 65, August QST) to
give maximum output voltage; that is, so that none of the

load current flows through it. The currents
to be drawn exceed the safe ratings of the
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Procedure: The purpose of this experi-
ment is to show, on a small scale, the effect
of load resistance on the linearity of a plate-
modulated Class-C amplifier. Since the out-
put voltage of the power supply is limited to somewhat less
than 400 volts, it will be assumed that this voltage is the
maximum that would be applied to the Class-C amplifier at
the modulation peak. The plate voltage for the carrier alone
therefore will be one-half this value, or 200 volts.

As explained in the Handbook, the plate efficiency of a
plate-modulated Class-C amplifier must remain constant
throughout the modulation cycle — that is, over the com-

i
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plete range of plate voltage from zero to twice the carrier
plate voltage — if the amplifier is to be modulated 100 per
cent. To meet this condition, it is inecessary that the operat-
ing angle of the amplifier be not greater than 180 degrees at
the modulation peak, since the plate efficiency decreases
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rather rapidly when the operating angle is increased beyond
180 degrees. Therefore the grid bias must be at least the
value which will give plate-current cut-off, under static
conditions, at the peak plate voltage. This accounts for the
customary rule that the grid bias for a Class-C amplifier
should be *‘twice cut-off " at the carrier plate voltage. (In
practice it is more likely that the grid bias would be set to a
value which gives an operating angle of 150 degrees or less
under carrier conditions, as described in Hardbook Sec. 4-8.
This leads to a grid bias value considerably larger than
twice cut-off if the tube has a fairly high g, but gives higher
plate efficiency.) Using a 6J5 as an amplifier, the minimum
grid bias required is approximately 400/20 (Es/u) or 20
volts, To be on the safe side a little higher bias, say 25 volts,
may be used.

Set the bias to approximately 25 volts, disconnect the d.c.
plate voltage lead to the amplifier, and apply power to the
crystal oscillator, using the 150-volt regulated tap as the
plate supply. Neutralize the amplifier circuit by one of the
procedures described in Exp. 29, having first adjusted the
oscillator output (by means of the oscillator tank condenser)
to give an amplifier grid current between 5 and 10 milliam-
peres. Neutralize as completely as possible. If reasonable
care has been used in separating the oscillator and amplifier
tank circuits there should be no difficulty in neutralizing well
enough so that the grid current will show no more than a
barely perceptible change as the amplifier plate condenser
is tuned through resonance. After neutralizing, apply plate
voltage to the amplifier and set the plate tank condenser to
resonance, as indicated by the setting which gives minimum
plate current.

Now connect the 15,000-ohm load resistance between the
“B+" tap and the plate of the amplifier tube as shown in
Fig. 1. Set the plate voltage to the maximum available,
check the setting of C1 for resonance, adjust the oscillator
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tank condenser to give an amplifier grid current of 5 milli-
amperes, and then adjust the coupling between L2 and L so

that the v.t.v.m. reads nearly full scale on its lowest range. -

All 35 turns of the coil L2 may be used. Once the proper cou-
pling is found, do not disturb the two coils during a run.
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Take the following readings: plate current, grid curreut,
plate voltage, and v.t.v.m. current. Change the plate volt-
age to the second tap and repeat, continuing in this way un-
til readings have been taken at all five taps (or at intervals
of 50 to 75 volts in case a different type of power supply
than that described in August QST is used; in such case the
maximum plate voltage should be limited to 350 or 400
volts). Change the load resistance, R, to 10,000 ohms and
repeat, then take a similar set of data once more with 5000
ohms at R. In each case adjust the grid current to 5 milli-
amperes with the highest plate voltage on the amplifier and
with the plate tank circuit tuned to resonance.

‘When the load resistance is lowered the r.f. plate voltage
will decrease, hence the v.t.v.m. readings' will be smaller.
The coupling between L2 and L1 may be increased to com-
pensate for this drop in voltage, if desired; the readings are
only relative and the values for different runs need not be
compared. When the data have been obtained, plot the plate
current against plate voltage as shown in Fig. 2, drawing a
smooth curve through each set of points. Fig. 2 is a typical
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set.of curves taken on a 6J5, and Fig. 3 shows the corre-
sponding variation of r.f. output voltage, plotted in terms of
percentage of the maximum value in each case. The curves
do not all end on the same ordinate because the maximum
plate voltage was subject to small variations with changes in
the plate current taken by the amplifier with different load
resistances. The d.c. calibration of the v.t. voltmeter may
be used for obtaining the relative r.f. voltages. Similar plots
could be made of the rectified grid current; it will be ob-
served that the grid current rises as the plate current falls,
for the reasons explained in Exp. 30.

_These curves show the behavior of d.c. plate current and
r.f. output voltage with varying plate voltage, and hence
show how the amplifier will operate with plate modulation.
For distortionless modulation the plate current and r.f.
output voltage should be directly proportional to the plate
voltage; that is, the curves showing the relationship between
these two quantities and plate voltage should be straight
lines. With the particular tube used in these tests the ‘ mod-
ulation characteristic,” as such a curve is called, is linear
(straight) with the 15,000-ohm load resistance, but shows
curvature with the lower values of load resistance. In each
case the r.f. output voltage, shown in Fig. 3, has approxi-
mately the same shape as the corresponding plate-current
curve.

The modulation characteristic must be linear for dis-
tortionless modulation for the same reason that the grid
voltage-plate current characteristic of an amplifier tube
must be linear (Exp. 23, Fig. 11). If the modulation charac-
teristic is not linear, the envelope of the modulated wave will
not be a true reproduction of the audio-frequency voltage
applied to the plate circuit of the modulated amplifier, hence
distortion will be introduced in the modulation process. In
addition, the relationship between plate voltage and d.c.
plate current must be linear so that the modulator can work
into a constant load resistance. The luad resistance repre-
sented by the Class-C amplifier is equal to the slope of its
plate voltage-plate current curve and is measured as
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described in the introduction to Installment 4, September
QST. Since the slope, and hence the resistance, is constant
only when the modulation characteristic is straight, a
curved characteristic indicates that the load resistance
varies over the audio-frequency cycle. In Fig. 2 the slope at
the lower end of the 5000-ohm curve is more than twice as
great as at the upper end, which means that the load re-
sistance into which the modulator works varies in a ratio of
more than 2 to 1 over an audio cycle, when the amplifier is
modulated 100 per cent. Since the audio output voltage of
the modulator depends upon the value of load resistance into
which the modulator ia delivering power, a load resistance
which varies will cause the waveshape of the modulator
output voltage to differ from the waveshape of the signal
applied to its grid Hence, even though a curved Class-C
amplifier plate voltage-plate current characteristic could
conceivably result in a fairly straight-line relationship be-
tween plate voltage and r.f. output voltage (if the plate
efficiency of the Class-C amplifier should vary in such a way
as to compensate for the curvature) nevertheless distortion
would be introduced because of the varying load on the
modulator.

The curvature of the characteristics in Fig. 2 for loads of
10,000 and 5000 ohms is chiefly the result of insufficient
cathode emission. That is, the tube is heing worked beyond
its capabilities at the lower values of load resistance, where
the peak currents reach high values. This can be shown by
substituting a tube having a cathode which takes more
power. There is no octal-bused triode of heavier construction
comparable to the 6J5 in general characteristics. but a 6V6
can be used by connecting its screen and plate together to
make the tube into a triode. The amplification factor in this
case is approximately 6 (this can be determined by measurs-
ment, using the procedure outlined in Exp. 22), so that for
plate current cut-off at the highest plate voltage available
the fixed bias on such a tube should be at least 400/8, or 67
volts. The curves of Fig. 4 were taken on such a tube, using
the procedure described above but with the grid bias set
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at 75 volte (slightly above cut-off) and the grid current
adjusted by means of the oscillator plate tank condenser to
4 milliamperes when the tube was operating at maximum
plate voltage. The curves are straight lines, showing that
this particular tube is capable of maintaining a linear rela-
tionship between input and output under conditions which
resulted in considerable non-linearity when the 6J5 was
used. The r.f. output voltage should be plotted in the same
way as in Fig. 3, when it will be found that the curves are
practically straight lines. )

EXPERIMENT 32

Effect of Grid Bias and Excitation Voltage
on Linearity

Apparatus: Same equipment and set-up as in Fig. 1,
Exp. 31.

Procedunre: In this experiment the investigation of the
factors affecting the linearity of a plate-modulated Class-C
amplifier is continued. Using the 6J5 as an amplifier tube,
set the grid bias at approximately —50 volts and repeat the
measurements described in Exp. 31. Plot the data in the
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same form as in Exp. 31. Fig. 5 shows the results of such
measurements. It can be observed that there is no marked
improvement in linearity at the lower values of load re-
sistance as compared to the curves shown in Fig. 2 for a grid
bias of —25 volts.
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Using a load resistance of 10,000 ohms and a grid bias of
—50 volts, adjust the grid current to 7 milliamperes with
the amplifier tulie operating at the highest plate voltage,
check the amplifier tank circuit tuning to make sure it is at
resonance, and again measure plate current, plate voltage,
grid current and r.f. output voltage as the plate voltage is
decreased one tap at a time on the power supply. When the
run is complete, repeat the procedure with the grid current
set to 3 ma., and then repeat once more with the grid current
set at 1 ma. with the amplifier operating at the highest plate
voltage. I’lotting the plate voltage — plate current data
should give a set of curves resembling those of Fig. 6, taken
on a 6J5 in such an experimental set-up. Increasing the
amount of excitation, as measured by the d.c. grid current,
improves the linearity, particularly at the higher plate
voltages. The curves for a grid current of 1 milliampere does
not conform to what might be expected from an inspection
of the other three curves; the tendency for the slope of the
curve to rice rather than to continue decreasing at the higher
plate voltages is chiefly the result of a small amount of
regeneration attributable to less-than-complete neutraliza-
tion. In this case the grid current did not show the usual in-
crease with decreasing plate voltage but was practically
constant over the whole range of plate voltage. This re-
generative effect is masked in the other curves because in
those cascs the regenerative voltage is small in comparison
to the driving voltage from the oscillutor.

The effect of improper grid hias can be demonstrated by
using the 8V6, connected as a triode with the screen grid

.and plate tied together. As explained in Exp. 31, the grid

bias required for plate-current cut-off at a plate voltage of
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400 is approximately —67 volts. Using a bias of —75 volts,
follow the same experimental procedure and take the same
data as before, then repeat with the bias set at —100 volts.
Finally, set the bias to about —33 volts, the cut-off value
for a plate voltage of 200, so that the amplifier is operating
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Class-B under carrier eonditions, and repeat the measure-
ments. Fig. 7 shows a set of curves obtained in this way.
The curve for E; = —75 is straight, as is also the curve for
Eo = —100. The grid currents at maximum plate voltage
were 4 and 2 milliamperes, respectively, for these two curves.
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With a bias of —100 volts a grid current of 2 ma. was ap-
proximately the maximum obtainable from the oscillator
under the conditions of the experiment. The curve for —33
volts was taken with the grid current set at 4 milliamperes
at the maximum plate voltage. :

With the bias set at —33 volts the amplifier operatea
under conditions intermediate between Class B and Class A
when the plate voltage is above 200 volts. Thus the plate
efficiency shows a marked decrease as the plate voltage in-
creases. However, the amplification ratio increases as the
Class-A condition is approached, so that the r.f. output
voltage curve is quite straight. Nevertheless, the non-
linearity of the plate voltage — plate current curve would
introduce considerable distortion in such a system because
of the variation, with plate voltage, of the load resistance
represented by the Class-C amplifier plate circuit. The
effect of such variation on the modulator operation was
described in the preceding experiment.

As shown by the curves, once the bias is at the cut-off
value for the maximum plate voltage to be applied to the
tube under modulation, the modulation characteristic of the
amplifier will be quite linear provided the excitation voltage
is large enough. Increasing the bias beyond this value will
improve the efficiency and may also improve the linearity.
The latter effect is too small to show on the graphs, but was
detectable in the measurements. Fig. 8 shows the result of
choice of suitable operating conditions with a tube having
ample cathode emission. Notice that the grid current varies
as the plate voltage is changed, for the reasons explained in
connection with Exp. 30. This same variation will occur
during an audio modulating cycle, so that the load on the
driving stage also varies when the Class-C amplifier is modu-
lated. This audio-frequency variation of driver loading is
one reason why it is desirable to use a buffer amplifier be-
tween the oscillator and modulated amplifier, since a change
in load will usually cause some shift in oacillator frequency
and hence frequency modulation will occur if the modulated
amplifier is excited directly by the oscillator.

EXPERIMENT 33

Grid-Bias Modulation Characteristics of
Class-C Amplifier

Apparatus: The equipment and circuit arrangément are
the same for this experiment as for Exps. 31 and 32, except
that the voltmeter is transferred to the grid bias supply.

Procedure: The object of this experiment is to determine
suitable operating conditions for grid-bias modulation of a
Class-C amplifier. With this type of modulation the plate
efficiency and d.c. plate current both are varied in accord-
ance with the modulating voltage, but the d.c. plate voltage
is constant. At the modulation peak the amplifier should
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reach its maximum plate efficiency and the d.c. plate current
should be twice the carrier value of plate current. The am-
plifier can be adjusted for normal Class-C efficiency (about
70 per cent) at peak modulation; the operating angle there-
fore should be 180 degrees or less (grid bias at cut-off or
higher) at the modulation peak. The minimum bias under
modulation, at the instant when the modulating signal has
its maximum positive value, therefore should not be less
than the out-off value for the tube and plate voltage used.

The 6J5 is a suitable type of tube for use in the experi-
ment. The plate voltage should be the maximum available
from the power supply — between 350 and 400 volts. At
this plate voltage the negative grid bias required for plate-
current ocut-off is approximately 400/20 (E3/z), or —20
volts. Because of the tendency of the amplification factor
of the tube to decrease near the cut-off point it is more satis-
factory to use —25 volts as the cut-off value. The taps on
the bias supply should be adjusted to give steps of 10 to 15
volts, starting with 25 volts and going to higher values. An
additional slider tap on R3 (Fig. 2, page 58, July QST)
should be provided; it may be borrowed temporarily from
Rs since the taps on the latter resistor will not be needed.
Two voltages will be available from each tap by setting R¢
either at minimum or maximum. The following represents
a typical series of bias voltages obtainable by suitable set-
tings of the taps on R3: 25, 30, 35, 40, 57, 64, 75, 92. The
firat voltage is obtained by setting the clip on the lower end
of Rz, the latter by setting the clip on the upper end to
secure the full output voltage of the bias supply. The varia-
tion in voltage provided by R4 at the two last taps is quite
small, 80 it is sufficient to set R4 at maximum in these two
cases,

The measurement procedure is similar to that used in
Exps. 31 and 32, except that the plate voltage is fixed and
the grid bias is varied. Firast measure the plate voltage, then
set the bias at approximately 25 volts, adjust the oscillator
tuning to give a d.c. grid current of 10 ma., and measure
the plate ourrent, grid current, and v.t. voltmeter current.
Adjust the coupling to the v.t. voltmeter to give nearly a
full-scale reading on the low range. Then increase the bias
one step at a time, recording: the readings at each step as
above, until the plate current is reduced to zero. Use the
10,000-ohm I-watt resistor as a load, and before starting
the series of measurements tune the plate tank circuit of
the amplifier to resonance, as indicated by minimum plate
current. The readings should be taken fairly quickly, since
the load resistor will overheat at the lower values of grid
bias. As in the previous two experiments, set the variable
reeistor in the power supply so that the output voltage is
maximum — that is, so that no part of the resistor is in the
load circuit of the power supply.

When the measurements are completed, take a new set
with an initial d.c. grid current of 8 milliamperes, then take
similar sets with initial grid currents of 6 and 4 milliamperes.
Plot the measured data against grid bias voltage. A typical
set of such curves is shown in Figs, 9, 10, 11 and 12. These
show the effect of excitation voltage, as indicated by the
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value of grid current for a given bias voltage, on the input,
linearity and grid bias. In each of these cases the values at
minimum grid bias (approximately —25 volts) can be
taken as representing conditions existing at the modulation
peak. For carrier conditions the bias would be set midway
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between the minimum bias and that required to cut off plate
current completely; for example, in Fig. 11 the plate-current
curve reaches the rero axis at a bias of —70 volts; the
difference between this and the minimum bias (—25 volts)
is 45 volts, which represents the total voltage swing required
from the modulator for 100 per cent modulation. Half of 45
volta, or 22.5 volts, is the peak value of the modulating volt-
age on one side of its axis, and since the minimum instantan-
eous grid bias must not be less than the static cut-off value,
this amount of voltage must be added to the cut-off bias to
find the operating bias under carrier conditions. The carrier
operating bias therefore would be 25 - 22.5, or —47.5
volts. At this bias the plate ourrent is 13 milliamperes —
half of the maximum value, which ocours at the minimum
bias of —25 volta.

The r.f. output voltage at Ee = —47.5 also is half its
maximum value, 80 that the power output (which is pro-
portional to the square of the r.f. voltage) is 1 its maximum
value. Since the d.c. plate voltage is constant, the d.c. plate
power input is half its maximum value (375 X 0,013 com-
pared to 376 X 0.026). The proportionally greater reduc-
tion in power output therefore must be the result of a
decrease in plate efficiency; in fact, the efficiency must have
decreased to half its value under maximum conditions.

If the same value of fixed grid bias, —47.5 volts, is used
for carrier conditions with other values of excitation voltage,
serious distortion will result. In Fig. 9, for example, this
value of bias would give a carrier plate current of 25 milli-
amperes. If the modulating voltage swings the instantaneous
bias plus and minus 22.5 volts about the carrier bias (the
conditions of operation which give 100 per cent modulation
in the case of Fig. 11) the modulation peak will oocur at —25
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volts and the valley at —70_ volts. The grid bias-plate
current characteristic is badly curved in the peak region,
hence the modulated wave will be distorted. Also, the plate
currrent and r.f. voltage do not go to zero at 70 volts bias,
hence the modulation is less than 100 per cent. The same
state of affairs exists in Fig. 10, although to a lesser extent.
In Fig. 12, the same carrier bias and modulating voltage
would result in overmodulation, since the plate current is
zero at approximately —65 volts bias. Hence a negative
swing to —70 volts would completely cut off the output
for an appreciable period of time, giving & modulated wave
of the type shown in Fig. 502 in the Handbook. It is evident,
therefore, that for a given value of carrier bias and a speci-
fied modulating voltage, there is, in general, only one value
of excitation voltage which will permit linear 100 per cent
modulation. This is subject to the further restriction that the
peak positive swing of the modulating voltage should not
cause the instantaneous grid bias toreach a value lower than
that necessary to cut off the plate current (without excita-
tion). This restriction is necessary because bias less than
cut-off would increase the operating angle to more than 180
degrees, with the result that at the modulation peak the
plate efficiency would not be increasing at the proper rate.
In grid bias modulation the efficiency must reach its highest
value at the modulation peak.

Further inspection of the curves of Figs. 9-12 shows that,
with the same tube and plate voltage, a large number of
operating conditions all capable of giving linear 100 per
cent modulation can be chosen. It is in fact only necessary
to restrict the operation to the straight portion of any of the
curves, choosing a modulating voltage such that the total
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swing (total voltage from positive peak to negative peak)
will confine the plate current variations to a straight part
of the curve. The carrier grid bias can be selected so that the
plate current and output will just be reduced to zero when
the modulating voltage reaches its negative peak. For ex-
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ample, the characteristic in Fig. 9 is obviously straight from
the zero point, which occurs at a grid bias of —95 volts, to
the 20-ma. point, where the grid bias is —60 volts. The
total bias change and hence the total swing of the modulating
voltage, is then 95-60 = 35 volts. The peak value of the
modulating voltage is half the total awing, or 17.5 volts.
On the negative swing of the modulating voltage the instan-
taneous grid bias must just reach 95 volts, hence the carrier
grid bias will be equal to the maximum instantaneous grid
bias minus the peak negative swing of the modulating volt-
age, or 95—17.5 = 77.5 volts. It is not necessary to utilize
all of the straight portion of the characteristic to realize linear

- 100 per cent modulation. For instance, if the modulating

voltage has a peak value of 10 volts, the carrier bias would be
95 — 10 = 85 volts and the amplifier output atill would be
modulated 100 per cent. However, the carrier power output
would be smaller in the latter case, since the plate current
would be 6 milliamperes as against 10 for the first example,
the plate voltage remaining the same. The plate efficiency
also would be smaller, since the new carrier operating point
is farther down on the grid-bias-plate current curve.

The upper ends of the characteristics in Figs. 9 and 10-
show curvature because the excitation voltage is large
enough to “‘saturate’’ the amplifier — that is, maximum
instantaneous grid voltage and minimum instantaneous
plate current are near equality — before the bias is reduced
to cut-off. When this is the case the efficiency is high and
changes rather slowly with changes in either excitation
voltage or bias. As a result, the plate current and power
output also change slowly and the curve is no longer linear.
The object in adjusting a grid-bias modulated amplifier
is to attain maximum efficiency at the modulation peak
without operating in the curved region of the characteristic.
When this is accomplished the carrier efficiency will have
its highest possible value, resulting in the greatcst possible
carrier power output from the tube or tubes used, consist-
ent with linear 100 per cent modulation. Since the maximum
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efficiency is in the vicinity of 70 per cent, the carrierefficiency
(which is half the maximum efficiency) will be approxi-
mately 35 per cent when optimum operating conditions are
attained. The permissible power input to the tube can be cal-
culated on this basis (power dissipated by the tube equals
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100 — 85 = 65 per cent of the d.c. plate power input,
carrier conditions) and a set of operating conditions worked
out &0 that this earrier input can be used. The 6J5 used in
the experiment has a rated plate dissipation of 2.5 watts so
that the permissible carrier input is 2.5/0.65 = 3.85 watts.
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At the plate voltage used in the measurements described,
375 volts, the permissible carrier plate current is therefore
3.85/375 = 10 milliamperes, approximately. The 10-
milliampere point on the curve of Fig. 9 shows that the
fixed (carrier) grid bias should be —77.5 volts and the peak
modulating voltage 95 — 77.5 = 17.5 volts, the same
operating conditions selected before. In Fig. 10 the 10-
milliampere point on the curve occurs at a bias of 64
volts and the plate current and output are cut off at 82
volts. The peak modulating voltage required for 100 per cent
modulation therefore is 82 — 64 = 18 volts. The modu-
lation peak will occur at 64 — 18 = 46 volts, which is atill on
the straight portion of the curve. The corresponding oper-
ating conditions for the curves of Figs. 11 and 12 can be
worked out similarly. It will be observed that in no case
does the positive peak of the modulating voltage carry the
minimum instantaneous grid bias into the curved region
of the characteristic. This indicates that optimum condi-
tions will not be secured with this particular set of curves
since the efficiency at the modulation peak will not bhe as
high as is permissible. In Fig. 9, for example. the curvature
of the characteristic is negligible up to a bias of about —45
.volts, so that it is at approximately this point that the
efficiency begins to *‘level off "’ at its maximum permissible
value of about 70 per cent. If the bias can be swung to —45
voltas by the modulating signal the total swing required for
100 per cent modulation will be 95 — 45 = 50 volts and
the carrier bias therefore should be set at —70 volts. This
will give optimum carrier efficiency, but the plate current
is 14 ma. and d.c. plate power input will be in excess of the
tube ratings. .

Bince in every case the efficiency is too low at the modula-
tion peak when the power input is limited to the value set by
the tube ratings, a new set of operating conditions must be
found which will result in higher peak efficiency. Higher effi-
ciency can be secured by raising the value of load resistance.
Take a new set of data with a 15,000-ohm load substituted
for the 10,000-ohm load used in the previous measurements,
plot the data, and compare the curves to those secured with
the 10,000-ohm load. Work out the operating conditions on
the basis of the permissible power input as described above.
The set which results in operating slightly into the curved
region of the characteristic at the modulation peak will be
optimum.,

Study of the curves of Figs. 9 to 12 will show that the
characteristic becomes more linear in the low plate-current
region when the grid bias is large and the excitation voltage
(as indicated by the value of grid current at cut-off bias)
also is large. For this reason it is advisable to operate a grid-
bias modulated amplifier in such a way that the minimum
instantaneous grid bias is higher than the static cut-off
value; that is, the operating angle should be less than 180
degrees at the modulation peak.

EXPERIMENT 34

Operation of Reactance Modulator

Apparatus: The circuit arrangement for this experiment
is shown in Fig. 14. The equipment required includes the
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power supply, bias supply, oscillator, tube board, test instru-
ment, and a calibrated receiver. The reactance tube is a 6J7.
The oscillator should be self-controlled, using the self-
resonant grid coil. Coil L is the movable coil from the circuit
board and is substituted for the regular plug-in oscillator
plate coil, which should be removed from its socket. The
oscillator and the 6J7 screen should be operated at approxi-
mately 100 volts; this voltage preferably should be taken
from the regulated tap on the power supply. substituting a
VR-105-30 for the VR-150-30 normally used. The 6J7 plate
voltage, which should be 250 volts approximately, is applied
to the tube through a 2.5-millihenry r.f. choke.

C1 is a midget variable condenser of about 50-pufd. maxi-
mum capacity; the small condenser on the circuit board
may be used. The bias for the 6J7 is applied to the grid in
geries with a 2.5-mh. choke which provides a d.c. path to the
grid. The various by-pass condensers, C2 to Cé, inclusive,
may be small mica or non-inductive paper units of 0.001-ufd.
capacity or larger; the values are not critical. C2 and Cs are
blocking condensers to prevent short-circuiting the plate
and bias voltages through L; the other condensers confine the
r.f. currents to the proper paths.

In setting up the circuit keep the r.f. leads short, and
separate the plate and grid wiring of the 6J7 as much as
possible. .

Procedure: In this experiment the effect of circuit con-
stants and operating conditions on the sensitivity and
linearity of a reactance modulator are investigated. The
frequency change is measured by means of a calibrated re-
ceiver, Although the exact frequency need not be known
precisely there should be enough band-spread in the re-
ceiver to give a fairly open calibration curve, since the ex-
periment can be performed more satisfactory if a frequency
difference of the order of one kilocycle can be measured or
estimated with fair accuracy. If a few points of known fre-
quency can be spotted on the receiver dial it will suffice to
draw a smooth curve through them and assume that the
calibration is correct; this will give satisfactory relative read-
ings, which is all that is needed for the experiment.

As a preliminary step, disconnect lead *““ A"’ from the coil
and take the grid voltage-plate current characteristic of
the 6J7 (Exp. 25). This is used for comparing the static plate
current, at a given value of negative grid bias, to the operat-
ing plate current under different conditions of operation.
Allow the receiver and oscillator to warm up thoroughly so
that frequency drift will not affect the measurements. Set
the receiver (with the beat oscillator on) to some value of
frequency selected as a reference, such as 3600 kc. Reconnect
lead “A", set C1 at maximum capacity, use a 50,000-ohm
1-watt resistor at R, and set the bias on the 6J7 to some high
value (30 volts or more) which will insure that its plate cur-
rent is cut off. Using 25 turns in the coil L, set the oscillator
plate tuning condenser to bring the oscillator frequency to
zero beat with the receiver. Under these conditions the
reactance tube is not functioning, since its plate current is
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gero, but the tube and circuit capacities are shunted across
the oscillator tuned circuit and hence play their normal
part in determining the frequency of oscillation.

Now set the grid bias to zero and measure the new fre-
quency. Increase the bias to one volt and again measure the
frequency: continue in this fashion at 1-volt intervals until
the frequency has returned to its original value. When this
run is complete, set C1 at half capacity and repeat. Finally,
set C1 at minimum capacity and take a similar set of read-
ings. Plot the data in the form of curves showing frequency
as a function of grid-bias voltage applied to the reactance
tube. .

Fig. 15 shows the result of such a procedure, curve A being
for maximum capacity +80 uufd. in this case). B for half ca-
pacity and C for minimum capacity. The reactance of C1
increases with decreasing capacity. but since the reactance
in any case is small compared to the resistance of R the
current in the circuit formed by R and Ci changes relatively
little. Hence the voltage across Ci is approximately propor-
tional to the reactance of the condenser, and increases as the
capacity is made smaller. Since this voltage ir applied to the
grid of the reactance tube the r.f. component of plate cur-
rent also increases when C: is made smaller, for a given
value of grid bias. As a result, the shift in frequency also is
larger.

All three curves have a straight portion in the middle,
with curvature at both ends. In using the tube for frequency
modulation only the straight portion would be used. In the
case of curve A, the straight portion extends from approxi-
mately —3 volts to —0 volts, The operating point would
be set in the middle of this region — that is, the fixed grid
bias would be set at —4.5 volts — and linear modulation
would be secured with a peak audio grid voltage of 1.5 volts.
The total frequency swing is then 32 kilocycles, from a fre-
quency of 3628 ke. at —3 volts bias to 3606 ke. at —6
volts bias. The frequency deviation, which is half the total
swing, is thus 11 kilocycles. In curve B the approximately
straight portion lies between the limits of —3 and —7
volts, so that the operating bias would be —38 volts and the
peak audio voltage would be 2 volts, The deviation in this
case is 14.5 ke. Curve C has a much longer straight portion
— from —3 to —12 volts, giving a deviation of 24 ke. at
the maximum permissible audio modulating voltage.
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In some respects the reactance tube operates in much the
same way as a grid-bias modulated amplifier; that is, the
amplification is a function of the grid bias, the amplitude of
ther.f voltageapplied to the grid being fixed. The curvature
of the characteristics below —3 volts in Fig. 15 is partly
caused by saturation effects similar to those observed with
grid-bias modulated amplifiers when the grid bias is made
too small (Exp. 33) and partly because the resistance of the
grid circuit decreases rapidly when the grid is driven into
the poritive region. In the case of the reactance modulator
this grid resistance is in parallel with Ci. When the grid
resistance approaches the reactance of C1in order of magni-
tude, the phase angle between voltage and current in the
circuit formed by Ci: and the grid resistance decreases. As a
result. the r.f. component of plate current does not lag ex-
actly 80 degrees behind the voltage across the tank cireuit,
and consequently the effectiveness of the tube as shunt in-
ductance across the tank is reduced. If the grid resistance
becumes comparatively low, the combination of the two
effects can result in a reversal of the normal trend of fre-
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quency with changing grid bias. This is evident in the left-
hand portion of curve C.

The curvature at the hizh-bias ends of the characteristics
is the *tailing off * effect usually encountered with variation
in bias near the plate-current cut-off point, and is attributa-
ble tn the change in tube amplification factor in this region.

For the second part of the experiment, set (1 at ahout half
capacity and take readings similar to the above, but with
100,000 ohms substituted for the 50.000-ohm resistor first
used at R. When this run is finished. substitute a 23,000-
ohm resistor at R and repeat. Plat the data in the same form
as before. Fig. 16 shows the results of a typical run of this
type. For a fixed value of capacity at C1. the current through
RC1. and hence the voltage across C1. is dependent upon the
value of resistance used at R, smaller values giving larger
current and vice versa. This is clearly shown by the experi-
mental curves, since the frequency shift, which is propor-
tional to the r.f. voltage across Ci. increases with decreasing
resistance at any given value of grid hias. In other respects
the curves have the same general nature.

The effect of the L/C ratio of the tank circuit on frequency
deviation can be ohserved by repeating the firat set of meas-
urements, using 15 turns in L instead of 25. The sensitivity
of the modulator can be expected to decrease; that is, the
same change in bias voltage should give a smaller change in
frequency, other conditions remaining the same. For a given
value of r.f. voltage at the grid of the reactance tube the r.f.
component of plate current of the tube will be the same
(provided the tank circuit impedance has not changed
greatly) regardless of the L/C ratio. However, the smaller
the L/C. ratio the greater the tank current. When the fixed
reactance tube r.f. plate current is added to a small tank
current its effect on the resultant phase angle, and hence on
the frequency, is greater than when it is added to a large
tank current. Hence the frequency swing for a given change
in modulator bias is less when the L/C ratio is small.
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The experimental measurements will show th'a. Fig. 17 is
a typieal set of curves. which may be compared directly with
those of Fig. 15. [t can he seen that the frequency deviation
hus been halved. approximately, by using 15 turns in the
tank coil in pluce of the 25 used in securing the duta plotted
in Fig. 15,
(Continued on page 116)
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K6SNL Commands the “Yorktown”
in Last Battle

WHEN, the end of September, the Navy
announced the passing of the carrier Yorkiown at
the height of the Battle of Midway, and you read
in the newspaper accounts about “calm, straight-
mouthed’’ Captain Elliott Buckmaster, who was
last to leave the ship, did you realize that his
voice, which at the end gave the order sending up
the blue-and-white flag signalling ‘‘Abandon
ship,” was the same cool, calm voice once heard
almost nightly on 20-meter 'phone behind the
call KESNL?

Well, it’s true. The man who commanded the
mighty Yorktown as she struck so courageously
against the Japs in the shifting Pacific sea war
and the dyed-in-the-wool ham who signed K6SNL
at Pearl Harbor and W6SNL at San Diego are
one and the same. But not many of the hams who
worked K6SNL on casual, intimate terms in the
old days realized the fact. “It was only after
about a year’s rag chewing with a very gentle-
manly and interesting ham whose handle was
‘Elliott’ that I discovered, one day when I
handled a message to his wife and daughter in
Long Beach, that K6SNL was a four-striper in
the Navy,” says William R. Snyder, W6RKI. *

The days when a captain in the U. S. Navy
could join us on the air in the classless anonymity
of & hamdom handle came to a temporary end
when Jap planes sneaked out of the blue over
Pearl Harbor. The captain laid down his micro-
phone and went to war. He and the two thousand
men of his command and the mighty vessel they
sailed went valiantly into battle — once, twice,
many times.

In early June they went forth once more, this
time their mission the hurling back of the Japs
off Midway. Their planes helped to sink three

Hamdom
In the
War

Left— The U.S.S. Yorktown before the battle.

Jap carriers and attacked a fourth. Then, on June
4th, out of the enveloping substratosphere haze
the Nip bombersand torpedo planes dove in waves.

You know the end. Bombs crashed through the
decks, and the torpedo planes dropped their fish.
Two torpedoes
hit amidships in
almost the same
spot. Mortally
wounded, the
Yorktown turned
slowly on her
side.

She didn’t
sink, then, but
the next day two
more torpedoes
from a Jap sub
struck the car-
rier's weakened
plates. Stub-
bornly, she
stayed afloat
through the night. But at daybreak, her battle
flags still flying, she went down, stern first,
quietly, without fuss or fury, brave in defeat as
she had been in victory.

The men of the Yorkfown — those that were
left — came home. September’s end found Cap-
tain Buckmaster sitting on his porch in Norfolk,
Va., reading the latest issue of QST. He and his
men awaited their next assignment in the strug-
gle to win back for all men the rights of free men
— including that of talking, once again, with
kindred spirits in the classless anonymity of a
hamdom handle. . . .

(Continued on page 88)
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Captain Elliott Buckmaster,
K6SNL-W6SNL

End of the Yorktown. Listing heavily to port after
savage battering by Jap bombers and torpedo planes,
her guns still point defiantly toward the sky. Official
U. S. Navy Photographs.




WINIL Is Youngest
Marine Sergeant

Now-auarzor visitors were never too
welcome at WIHDQ. Situated as we were, part
way up in an observation tower which was open
to the public, we got more than our share of curi-
ous individuals who asked foolish questions and
persisted in jabbering when the rig was on the air.
We were not overly cordial, therefore, when a
polite young lad of about fifteen knocked at our
door one day a couple of years ago and asked if he
could come in and look around.

But this one was different; he knew when to
talk and when to keep quiet, and he asked intelli-
gent questions. He explained that, a resident of
Wilbraham a quarter of a mile below, he heard us
on all bands on his Sky-Buddy; in fact, it ap-
peared that we interfered with his code practice.
He was quite speechless when confronted with the
chance to talk to K6MVV on Ten, but he was
even more thrilled when, on a later visit, Five
broke out with the strange buzz-saw notes char-
acteristic of aurora DX sessions.

_ Learning the code was easy for Bob. Under the
expert guidance of Henry Baier, W1FOI, he was
soon copying 15 w.p.m. solid, and before reaching
his sixteenth birthday he was ready for the trip to
Boston. When I heard, on Five, the harmonic of a
snappy “CQ CQ CQ de WINLL” I guessed,
rightly, that the big moment had arrived for my
young friend, and that Wilbraham now boasted a
new ham station.

« WI1NLL was not to cause me any trouble on the

(Continued on page 88)

U. 8. Marine Corpe Photo (by Bosworth Studio)

Staff Sgt. Robert Enemark, WINLL, youngest staff
sergeantiin the U. S. Marine Corps.

Joseph F. Eckert, W3GEX, with the device he created
for speeding crystal production for which he was
awarded one of the first/17 Certificates of Individual
Production Merit.

W3GEX Winner of WPB
Production Merit Certificate

WVEaEN the first!17 awards of Certificates of
Individual Production Merit were announced by
War Production Drive headquarters September
8th, near the top of the list was the name of
Joseph Frank Eckert, jr., W3GEX, an X-ray
operator at RCA’s Camden plant, who received
the award for developing a “new method to ob-
tain a maximum number of radio quartz crystals
from the extremely limited "amount ofjraw!ma-

-terial.”

His suggestion — highly technical, and the de-
tails of which are secret — resulted in savings of
saw set-up time and X-ray measurement time
which increased production at the RCA plant to
the tune of 27 properly-oriented crystals a day
above the amount previously produced, using the
same quantity of raw quartz.

Now 24, W3GEX received his call back in
1936. That year he also started work for RCA as
a chassis inspector. After his first job he was trans-
ferred to the crystal lab, where he has been for the
past five years. For the past year he has been
working with the X-ray diffraction equipment
used in the crystal manufacturing process — and
“doing very well, too!” according to RCA’s Press
Division.

(Continued on page 88)
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FOR THE EXPERIMENTE

SIMPLIFIED OSCILLATOR CIRCUIT
FOR CRYSTAL CHECKING
WHILE searching for a suitable circuit for
a simple self-contained crystal oscillator to be used
in checking crystal frequencies, the author hap-
pened upon the “Pee-Wee”’ transmitter circuit of
Hayes and Lawrence in QST for January, 1941.
In this circuit a 117L7GT is incorporated in a
conventional oscillator circuit to which plate
voltage is supplied by the rectifier section of this
dual-purpose tube. This design fulfilled nicely the
requirements of simplicity and portability. How-
ever, since it was necessary to accommodate a
large number of crystals of widely varying fre-
quencies. it was decided to alter the circuit to
the extent of substituting a Pierce-type oscillator
for the conventional one used by Hayes and Law-
rence. This modification provided the extra
. flexibility needed without sensibly decreasing the
output of the oscillator. Several tests made with
both circuits showed that at the low plate voltages
produced by the rectifier section the Pierce oscil-
- lator was nearly as efficient as the one employing
the tuned-plate circuit.

As is evident from the circuit of Fig. 1. the cir-
cuit is perfectly straightforward, its constituent
parts having been kept at a minimum. In the
rectifier section, some attention must be paid to
the filter elements. A capacity of 16 ufd. was
found to be sufficient to give good filtering, but
for an absolutely pure note 40 pfd. is recom-
mended. The 200-ohm resistor in series with the

The simplified crystal tester. If desired, the unit could
be built with much smaller dimensions.
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Fig. 1 — Simple circuit for crystal testing employing a
117L7GT. .

C1—16 to 40 ufd (sce text).

Cz2 — 100 to 500 uufd. (see text).
C3 — 0.006 ufd.

Cys — 0.01 pfd.

Ri — 200 ohms.

Rg — 50,000 ohms.

RFC — 2.5-mh. r.f. choke.

filter condenser is an advisable precaution if a
large filter condenser is used, since the initial
charging current of the condenser may be suffi-
cient to fuse the cathode lead of the rectifier inside
the glass envelope of the tube.

The critical value in the oscillator section is
the 250-uufd. grid-cathode feed-buck condenser,
although even this may be varied over a fairly
large range (100 to 500 uufd.) without seriously
affecting the operation of the oscillator. The cir-
cuit shown in the diagram gave excellent results
with a series of crystals ranging in frequency
from 500 to 3600 ke.

The physical lay-out of the oscillator is shown
in the photograph. The erystal, tube, filter con-
denser, off-on switches and output terminals are
all easily identified. The very few remaining parts
are mounted beneath the chassis. As obvious,
compactness was not a prime cousideration and
the chassis, although now 5 X 9 X 2 inches, might
easily have been reduced to a fraction of this size.

Even though the oscillator can be readily con-
structed in an hour or two from the most meagre
of junk boxes, its possible uses are almost un-
limited. The ease with which it accommodutes
crystals of widely varying frequencies makes it an
almost ideal means of checking crystal frequencies
during the grinding process. Used in conjunction
with a b.f.o., it becomes a serviceable code-prac-
tice oscillator. In normal times, it might readily
be used as a QRP transmitter, since a measured
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output of 2 watts if readily obtainable. — James
H. Green, Jr., WEM Y.

Sy R H7LIGT
us-volt line éR-’ Csp—o
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KEY
Fig. 2 — Circuit diagram of simple codc-practice os-
cillator.
Cy — 8-pfd., 150-volt electrolytic.
Cz —0.01 nfd.
C3 — 0.05 pfd.
Cq, Cs —0.02 pfd.
Ri1 — 50 ohms, 1-watt.
Rz — ¥ megohm.
R3 — 1 megohm.
R4 — 0.1 megohm.
S — S.p.s.t. toggle switch.

SIMPLE A.C.-D.C. CODE-PRACTICE
OSCILLATOR

F16. 2 shows the circuit diagram of a sim-
ple code-practice oscillator which will operate
from either a.c. or d.c. and which requires no
transformers or other hard-to-get parts. The
components can be thrown together on a base-
board within a few minutes. The oscillating cir-
cuit is a Colpitts with the headphone windings
serving as the inductance. Either one or two pairs
of headphones may be used across the output, or
a dynamic speaker may be used by substituting
the primary of the speaker trans-
former for the headphones. Natu-
rally, the circuit will not work with
crystal headphones,

The output of the rectifier section
of the 117L7GT is filtered by Cy. The
frequency of oscillation will vary depending upon
the inductance of the headphones or output trans-
former used. This may be compensated for by
altering the value of either Cy or Cs. One-half-watt
resistors will do for all except the line resistance,
R;. The toggle switch, S, should be connected in
the “hot” side of the line and the key in the
grounded side. — George Masin, Long Beach,
Calif.

MODULATION INDICATOR

Fia. 3 shows the circuit diagram of a
modulation indicator which was popular among
the boys of the “Farmer’s Net.” With the switch
thrown to the left, the carrier level is indicated on
the meter. By means of the variable resistor, R,
the reading may be varied to suit the operator; I

November 1942

set mine at 0.8 ma. Once set, the point will remain
the same. By a flip of the switch, the meter is
returned to zero with carrier on, but if there is any
noise or hum on the carrier, the needle will lift off
zero in proportion to the amount of noise. Some
of the net boys thought this the best feature.
With the meter at zero with carrier, modulation
will show by a lift of the needle. Modulation at
a level of 100 per cent will make the needle go to
the point of the original setting (0.8, in my case).
If this reading is exceeded, overmodulation is
indicated.

With the meter in plain sight on the operating
desk, any transmitter failure is instantly spotted
by watching the indicator. By inserting head-
phones in the jack, the gadget becomes a very
excellent monitor.

The transmitter is not disturbed in any way
when the monitor is used. It may be used without
the tuned circuit by simply shorting the terminals
intended for the tuned circuit and attaching the
antenna lead directly to the transmitting-antenna
feeder. I used mine that way on all bands without
any tuned circuit and found that it did not bother
the antenna circuit. An alternative would be to
connect the input terminals to a line coupled
closely to the final-amplifier tank. If the tuned
circuit is used, the indicator may be placed any-
where in the operating room and will give fine
results.

When used with the tuned circuit, the unit also
makes a good field-strength or adjustment in-
dicator.

I mounted mine in a 6-inch-cube standard steel

Y.
Cz2
8 I I C3

R, [
oMW 3

c R Ry
]

RFC

e
T

J

6.3V.

Fig. 3 — Circuit diagram of the modulation indicator.

A — Antenna, about 2 feet long (see text).
C1, Lt — Tuned to band (see text).

Ca — 100 ppfd.
Cs — 50 uufd.
Cy — 0.001 pfd..
Cs—0.1 pfd

R1 — 10,000-ohm volume control.
Rs — 50,000 ohms.

Rs — 50,000 ohms.

R4 — 150,000 ohms.

RFC — 2.5-mh. r.f. choke.

J1 — Closed-circuit jack.

Swi — S.p.d.t. toggle switch.
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box, and arranged it so that the indicator was
turned on with the transmitter filaments.

Credit for the circuit should go to W1BZR and
WI1HSV. — George W. Bailey, W1KH.

AUTOMATIC AIB-BAm-Ai,E!lT ALARM

Fi1a. 4 shows the circuit diagram of an
air-raid alert which operates automatically when
the carrier of the broadcast station to which it is
tuned is cut off. The system was built from an old
b.c. receiver with two stages of r.f. amplification
using 24A tubes, a 27 detector, a 27 first audio
and a 45 output tube. The detector and tone
control were the only circuits changed. The de-
tector was changed to use the grid and cathode as
a diode. An audio volume control was substituted
for the tone control so that the program could be
cut off or on without affecting the operation of the
alarm. The plate of the detector tube was con-
nected to the 250-volt supply through the wind-
ing of the relay. The grid circuit of the detector
and the audio volume control are entirely conven-
tional, except that no a.v.c. is used. This gives a
better signal on the grid of the detector. :

The relay in the plate of the detector was made
from a horn relay purchased from a local automo-
bile-supply store. The coil was removed and re-
wound with approximately seventeen hundred
feet of No. 38 enameled wire. The d.c. resistance
of the coil is 1000 ohms. It was necessary to
weaken the spring tension to make the relay oper-
ate when the antenns is removed from the set.
The ground connection on the coil was changed to
one of the terminals and the terminal connection
was grounded. The extra door-bell transformer

was used because the 2.5-volt filament supply -

would not ring the bell. — A. W. Bradshaw, Los
Angeles, Calif.

P__
o %
= R
C. W/t5AC.
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- ; ;;];

+250

Fig. 4 — Automatic air-raid alarm device operating
from any b.c. receiver.
Ci1 — Usual detector tuning condenser in t.r.f. receiver.

Ca — 250 puf
Cs — 500 ppufd.
C¢—0.1 ufd.

Ri — 50,000 ohms.
Rs %-mcgohm volume control.
y — Reh{ (see text).
— Usual detector transformer in t.r.f. receiver.
Tg — Bell-ringing transformer.
V — Detector tube.
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IMPROVING BUZZER TONE

Two of the objections to the buzzer for
code practice have been its irregular tone and un-
stable operation. In trying to find the cause of
this, it was observed that the buzzer tone became
bad whenever the contacts took a spell of spark-
ing excessively. It became apparent that the vi-
bration of the armature would be more regular if
the sparking could be stopped. The old stunt of
placing a condenser across the contacts was tried.
Various values were tried and it was found that a
condenser of about 8 or 10 ufd. worked best,

The buzzer contacts should be cleaned and the
condenser connected. Then the buzzer should be
adjusted for optimum operation, since the adjust-
ment will be different when a condenser is used.
There appears to be a resonant frequency of the
condenser and the inductance of the buzzer wind-
ing to which the armature vibration can be ad-
justed. The contacts then do not spark, the tone
is smoother and stability of operation is greatly
improved. — Horace J. Marriman, W5AYO.

INCREASED RECORDING TIME FOR
G.I. RECORDERS

HIERE’S 2 kink for those who own General
Industries R70 recording units. By means of a
simple change in the drive mechanism of such a
unit I have been able to reduce the turntable
speed from 78 r.p.m. to 54 r.p.m., thus effecting a
substantial increase in playing time per disc. This
may be accomplished by first removing the turn-
table from its spindle and then locating the motor
shaft. You will notice that a machine screw is
used to hold a bushing on this shaft. Remove the
screw and the bushing from the shaft and replace
the turntable on the spindle. After doing this, you
will find that the recorder now operates at 54
r.p.m. This resulting slow speed is, of course, due
to the reduced diameter of the motor shaft. Al-
though this method can’t be used where high
quality is wanted, because of the decreased groove
velocity, it should still be valuable where economy
of discs is more important than quality. For
either speech or code-class work, it should prove
very useful. The change-over from 78 r.p.m. to 54
r.p.m. takes but a second, and the reverse opera-
tion is just as simple. One warning: Don'’t lose the
bushing or machine screw! They may be hard to
replace because of the scarcity of all materials. —
Hartland B. Smith, W8VVD.

Missing in Action
The following amateurs serving in the war
have been reported missing in action:

Maj. H. L. Andrews, VK3HY, Murchison, Vie.
W. C. Lauridsen, W60TX, Palo Alto, Calif.
Sam L. Miller, W56GMB, Little Rock, Ark.
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Poems

*Somewhere in Australia®

BY SGT. RICHARD BECKER,*
WS8SCE

SOMEWHERE in Australia, where the sun is like a
curse,

And each long day is followed by another slightly
worse,

Where the brick red dust blows thicker than the
shifting desert sands,

Where a Yank man dreams and wishes for the
greener, fairer lands.

Somewhere in Australia, where women are never
seen,

Where the gky is never cloudy and the grass is
never green,

Where the dingo’s nightly howling robs a man of
blessed sleep,

Where there isn’t any whiskey and the beer is
never cheap.

Somewhere in Australia, where the nights were
made for love,

‘Where the moon is like a spotlight and the south-
ern cross above

Sparkles like a diamond necklace in a tropic

balmy night,

"Tis a shameless waste of beauty when there’s not
a gal in sight.

Somewhere in Australia, where the mail is always
late, ‘

Where a Christmas card in April is considered up
to date,

Where we never have a pay day and never have a
cent,

But we never miss the money ’cause we’d never
get it spent.

Somewhere in Australia, where the ants and
lizards play,

‘Where a thousand fresh mosquitoes replace every
one you slay —

Oh, take me back to Frisco and let me hear that
mission bell,

For this God-forsaken outpost is just a substitute
for hell.

* Hq. Detachment Sig. 8ec., A.P.O. 923, c¢/o Postmaster,
8an Francisco, Calif.

!QRavin 999

(With apologies to Edgar Allan Poe)
BY MEYER DOLINKO*

ONCE upon a midday dreary, while I pondered
weak and weary

In the class laboratory, idly tracing some old set;

As I nodded, nearly napping, suddenly there
came a tapping

As of something gently rapping — rapping in my
superhet.

Ah —1I sharply recollect it came so fast I'd
ne'er expect it,

But I quickly did detect it —and began to
trouble shoot.

Took my faithful long-nosed plier, poked into my
amplifier,

Deftly pulled upon a wire — one, or two — or
four.

Then I spent ten minutes praying, heard myself
quite softly saying,

““Quoth the speaker: ‘Nevermore!’

Stunned and filled with indignation, I withdrew
in consternation
As the mystic oscillation kept on drumming in my

ears.

“Stray capacitance!” I muttered, but the word
was hardly uttered

When the speaker coughed and stuttered —
adding greatly to my fears.

“Either this, or else distortion!” So I quickly
seized a portion

Of my set, and threw all caution out the door —

With a swiftly mounting fever and the patience
of a beaver

Swore I'd fix that damned receiver.

Quoth the speaker: ‘“ Nevermore!”

Now I looked up rather smartly, thought I had
the answer, partly,

For it was my shunt-feed Hartley that was,
troubling me — I guessed.

* State Teachers College, California, Pa.

seems to bring them to the surface.

Not long ago Grantland_Rice made a poetic plea for a bard with a Kiplingesque cadence
to write the heroic ballads of this war. If no poet of that power has yet arisen, there is no
lack of versifiers in general — professional and amateur, sublime and synthetic. War, in its
bloody gurgitation and the melancholy of its interludes, whether of battle or training,

Certainly that is true of hamdom. QST’s mail these days is laden with their efforts. Of
these, many are, of course, quite devoid of merit; others, while readable, are unavailable
simply because of space limitations. Yet so strong a flood of contributions must indicate at
least a partially equivalent strength of reader interest. And so we present herewith a few
offerings from the top of the pile. We enjoyed them; we think possibly you may, too. If
you’d like to see more in these pages, please let us know.

Novembel_r 1942
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Though my head was getting denser, and my
nerves were growing tenser

I adjusted my condenser — ’till the resonance
seemed best.

Then I studied my detector, and my band-pass
preselector

And adjusted my rejector — and I swore.

With my tubes in operation, and enough regen-
eration

Quoth the speaker: *“Nevermore!”

“Beast!” I cried. “You thing of evil! Weird
contraption of the devil,

Why do you delight and revel in this torture of
my mind?

I’'ve examined all your stages, pondered o’er
Chirardi’s pages,

But my brain is not a sage’s — and your trouble
I can’t find!” :

So I spoke, and, having spoken, realized the set
was broken,

So I put an r.f. choke in and I waited as before.

But my r.f. wave was fated to remain unmodu-
lated

And I only heard the hated,

Cursed chant of ““Nevermore!”’

Hours of this, and then I rested; but I had not
yet been bested,

So I rose and wisely tested for my continuity.

Since my grid was influential in controlling plate
potential

I examined each essential of my complex a.v.c.

But, alas, it’s two weeks later, and my problem
now is greater, ’

For my wretched oscillator now is like a lion’s
roar.

Tell me, though I've great ambition, will I ¢’er
win recognition

As a radio technician?

Ah — you said it — “Nevermore!”’

“A Woman’s View>
BY MRS. W3?2?

Being a ham may be a thrill,

But I have more than had my fill

Of having dinner ready, just

To hear the OM say, “I must

Go back once more before I leave.”

So I watch my cooling food and grieve.

Or else I'm all dressed up to go

To some swell motion picture show;

My hair is combed, my teeth are brushed,
The dishes done — but how I rushed.
And then my better-half would chime,
“I'm on the air; some other time.”

But that, of course, was all before
The nation started in this war.

68

Now silent.rigs collect the dust,
Condenser cans are hosts to rust.
You’d think at last I’d be content.

Instead, I've found a new lament.

For now, and you can be the judge,

I’ve really found a fitting grudge.

Old Muzz, and Hitler, Hiro too —

I’d like to tell ’em what to do.

They closed my OM’s station flat —

When I'm the one who should do that!
— D.V.R.A. News

The Trusty Key
BY PAUL M. WILSON,* WA4HHK

The trusty key no longer pounds
The CQs loud and strong.

It lies deserted in the dust

And knows that all is wrong.

It served me as a friend so true

To chat on all the bands

And with it made more friends anew
In all the distant lands.

But now the speedy key is stilled —
Its spark of life is gone.

And only will it live again

When one day comes the dawn.

And now it's up to us, you guys,

To buy those bonds and stamps —
’Cause now’s the time to all get wise
And fix those dirty tramps.

The Way I Feel
BY M. W. ROZAR,** W4ERT

I buy my bonds and stamps each day
and do it with a vim,

I like to think I lick a Jap
when I am buying them!

I walk a mile and save the gas;
the steel and rubber, too.

It's just a lark; I do not mind —
but Hitler, woe to you!

I pay my tax; 'tis true, 'taint fun,
but liberty is dear.

And cheap at such a price to pay —
foul Musso, fate is near!

I go along with all they say —
I should, to do my part.

But when they took me off the air
they darn near broke my heart!

*Collierville, Tenn.
**P. 0. Box 37, Macon, Ga.
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A booklet, Metering of Alternating Current
(Extension Course No. 10) may be secured from
the industrial relations department, 3-N-52,
Westinghouse Electric and Mfg. Co. The booklet
contains 177 pages and 139 illustrations relating
to methods of metering alternating currents.

One of our ops here who was an ex-W6 left for
foreign service and for a going-away gift, the
boys appropriately gave him some quarts!—
Pot. J. Wheaton.

If W5KOB is still wondering if he is the young-
est W5, he can stop now, because I am 14 also, so
guess we are about even. — W5KIY.

Hand-made sapphire jewel bearings, the size of
a pin head, formerly imported from Europe for
use in electrical measuring instruments, are now
being replaced by bearings of newly-developed
hard glass. These may be produced in such quan-
tities as to make the industry practically in-
dependent of European imports which have
dwindled almost to the vanishing point because
of the war.

A booklet containing 50 pages of reference on
u.h.f. subjects may be obtained upon request
from the Zenith Radio Corporation. The booklet
is known as the ‘“Reference Guide to Ultra High
Frequencies.” Requests should be addressed to
Miss E. Kelsey, Engineering Correlator, Zenith
Radio Corp., Chicago, Il

When the war clamped down on ham operation,
Merrideth D. Wilson. W8MTR, engineer at Westing-
house Research Laboratories, looked around for a hobby
to take its place. The rubber ahortage inadvertently sup-
plied him with the answer — equipping a bicycle with a
small gasoline engine. W8MTR originally bought the
bicycle to save tires and gasoline but found pedalling 10
miles a day in the hilly Pittsburgh area more than he had
counted on. So he resurrected the gasoline engine shown
here from an outmoded washing machine and tackled
the job of remodeling it. He added a two-speed gear
shift, a new gas tank, a speedometer and various other
“gadgets,” using sheet metal and angle iron originally
intended for the rig. With a top speed of more than 30
miles an hour, he now makes the 5-mile trip from home
to work in about 20 minutes. A single filling of the one-
gallon tank gives him 100 miles of travel to and from his
work at the laboratories.

Another war-time diversion replacing on-the-air activity is that shown below. It’s not likely that many Ws will
find time these days to duplicate it, but then Cliff Norman, VE20M, has been off the air longer than most of us.
Starting shortly after the Canadian ban, he built the model of the Eiffel tower pictured in 514 months, using 10,000
toothpicks and 10 tubes of Duco cement. It stands 715 feet high and comes apart in three sections for convenience in
transportation. Although now nearly three years old, the tower is still in perfect condition.
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ORRESPONDENCE FROM MEMBERS

The Publishers of QST assume no responsibility for statements made herein by correspondents.

LETTER FROM ENGLAND

Applethwaite, Stand Lane,
Radcliffe, Manchester, England

Editor, QST':
« « « During the last war I did a couple of years
as radio officer in convoys bringing and taking
American troops, and a lasting friendship has re-

sulted between anything or anybody American
~and myself. Over here I have a short-wave re-

ceiver. How often during the last three years have
I tuned into your amateur band, and listened al-
most with “homesickness’’ to your happy land.
‘When your fortunate hams were talking about the
wonderful times in Florida, etc., we were being
blitzed until the sky glowed red with cherished
possessions burning up. How I longed for America
to sing again, “The Yanks are coming!’’ Never
did I doubt but what you would ultimately come
in, but oh!it did seem a weary time to wait. One
of the red letter days of my life came when I heard
WCBX interrupt his program with the stupen-
dous news of Pearl Harbor. Someone had made the
idiotic mistake of hitting Uncle Sam in the back!

At once I knew what the result would be. The
answer came quick and adequately. Forgive me if
I relate that I literally wept for joy over Pearl
Harbor. Sincerely I gorrowed for your stricken
ones, especially those in the sea service I served
with, but at that moment I was conscious of a
strong arm going round us. Hope came bounding
back in my heart. 1917-1918 came true again. We
should win together again! Nowadays I am a
schoolmaster mainly concerned in geography, and
all British lads leaving my school are ardent pro-
Americans. In my spare time I try to keep in
touch with radio and through radio with Ameri-
can thought and affairs. . . .

The copy of QST was wanted for its description
of a good receiver in which I was keenly inter-
ested, mainly in latest constructional advice. It is
frightfully difficult to get any radio literature over
here from America. You see we cannot pay, and
the Radio Society of Britain can only secure a
very limited quota insufficient to go round. By
great good fortune I managed to get hold of the
1942 Handbook. You would laugh to see how I
cherish it! Every night before turning in I read
some chapter or other and forget the immediate
worries around.

Carry on with the preparation of the 1943
Handbook. All strength to your efforts, and never
forget you are not merely engaged in distributing
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technical material. I am absolutely sure that hun-
dreds like myself must bury their heads in your
books as a solace in weary days. . . .

God forbid the lovely cities of New York,
Boston and Philadelphia, which I knew so well,
should ever go through the ordeal of fire and shell
such as we know. Over here we are prepared to go
on seeing our cities laid waste, month after month,
but the end is sure with your help. We will hold
on until once again you help us to give the knock-
out. This time, however, we must not drift apart
again during the years of peace. As soon as possi-
ble I shall take out my peacetime transmitting
license, and begin contacting America. Now, as
never before, I can see the mutual interchange of
goodwill messages via radio across the Atlantic
will be one of the hopeful guarantees of future
peace and happiness. Some day I may be lucky to
touch you! _

You . . . can wield a mighty influence. Carry
on, sir! And one Englishman returns a most sin~
cere thank you. . . .

—@G. T. Wetson

OBJECTION TO Q@RI OFF MALAYA®»

Valhalla, N. Y.
Editor, QST':

I have just finished reading “QRR Off Ma-
laya’” and am so burned up over it that this
letter may not be very clear.

I can’t make up my mind whether this is
fiction or truth, for you have made a terrible
blunder in printing it at all, much less neglecting
to label it correctly.

The story is just too realistic, especially the
description of climbing the bamboo fence —
“How we did without disturbing the guards I’ll
never know; it sounded to me like horses jumping
down in the quiet and still of the night’” — the
escape on the beach and ride to the destroyer.

We are at war, definitely, and articles such as
this — underestimating the enemy, making him
out as a clean fighter or one who will give a
break — is the worst possible thing that could be
put into the minds of prospective Army and
Navy ARRL members.

Regardless of fact or fiction, we must make the
enemy out as a fanatic who hates the white race
and is taught to hate us and treat us as inferior
and spineless. It must be drummed into every
American’s mind that he must expect no quarter,
that if captured he will be treated as a dog,

0ST for



brutally whipped, used for bayonet practice or
shot down while prisoned. This is not fiction;
it is truth, and has been proven by stories of
correspondents returning from the Far East. We
must believe that it is better to fight a suicidal
battle to the end rather than be captured alive
and subjected to tortures and horrible treatment.
I can see no way of retracting such a story, but
I believe you should print an explanation of this
story and a few of the true facts. . . .
— Quwen J. Dowd, W2JHB

831 W. Lullwood Ave., San Antonio, Texas
Editor, QST
Knowing from years of experience in reading
QST that you may receive comments from lit-
erary critics in regard to my story in the Septem-
ber issue, “QRR Off Malaya,” I believe an
explanation is in order. In all fairness to your-
selves and myself, it was supposed to be pure
fiction and intended as entertainment. I have
written other published articles, but this was my
first attempt at fiction. I remembered an edi-
torial, a darn good one, by Mr. Warner, in which
he stressed the common interests of all hams and
the invaluable spirit of friendship won by our
international DX contacts. On December 7th
this, of course, could still exist.
In “Splatter” you stated that I had disquali-

fied myself as “an expert on Japanese character.”
yse

I did. However, the story was written in late
December and was not published until September
of this year. To be honest with you, it was origi-
nally written for another magazine. They re-
tained it several months . . . then wrote me and
stated they found my story very interesting and
entertaining, but, because of a change in policy,
could not useit. . . . Itherefore mailedit to you;
you accepted it but told me that due to lack of
space you did not know when it would be pub-
lished. It therefore appeared in September, just
nine months after it was written.

Meanwhile a lot of water had gone under the
bridge —a helluva lot! Bataan, Corregidor,
Hong Kong, etc. Believe me, from what I have
heard, I could write a different story now. In
December we thought we were fighting humans,
but since then we have learned better. Anyway, I
was writing the story for hams only. No one else
eould be expected to-understandIthe peculiar
ending.

~Thank you for publishing the story. I really
believe it was enjoyed from comments I have
had, and after all one had to read the whole story
to get the point, so evidently no one threw the
magazine down failing to finish the story.

— H. Frank Jordan, WS6EDX

EpiTor’s Note. — W2JHB’s reaction, while
undoubtedly sincere, is unique. Other comments
received — including some from members of the
armed forces — coincide with those reported by
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W5EDX. From the factual standpoint, the story
was plainly labeled as fiction, both in the sub-
title and in the ‘“Splatter” note.

However, “regardless of fact or fiction” let
QST readers in the U. S. armed forces take
warning. Don’t hope for mercy from a Jap in
battle on the chance that he may be a sympa-
thetic ham; the odds work out to, roughly, a hun-
dred million to one! '

¢“ACTIVELY ENGAGED”

75 Park Ave., Baldwin, L. I, N. Y.
Editor, QST:

For some time now I have been intending to
write to express my appreciation for the part you
must have played in aiding my establishment in
the secret radio work being carried on in Long
Island. You will recall that I applied for this work
through the League early in this year. The first of
June I received a call and have been “actively
engaged” ever since. . . .

I know that the work being done by the League
now is well without its scope of normal activities,
and feel that you should be commended for this.
You must derive enjoyment from the fact that
you are doing 8o much to help our country at this
time; knowing that the ability to do so is a direct
result of the fact that there was amateur radio
prior to the war — and knowing also that mean-
while you are fostering the greater amateur radio
which should flourish after this war.

— Edward M. Merrill, Jr., WSONF

FALSE ALARM

124 N. Rose St., Burbank, Calif.
Editor, QST

While I was grazing through the latest copy of
QST, I came across the words stating that publi-
cation was to be discontinued because the Editor
had to go save the world for democracy, etc. For a
brief instant I thought that it meant that QST
was to be extinct as of October, 1942. You can
never know how relieved I was when I found that
I was actually reading an article reprinted under
the heading of 25 Years Ago This Month.”

It was during that brief instant that I learned
what QST actually meant to me — and from now
on I will appreciate its arrival on my doorstep a
thousand times more than I used to. . . .

— Stephen J. Taylor, W6UBB

THE SIGNAL CORPS WANTED MIS RIG

6259 Hyacinth St., Chicago, Ill.
Editor, QST':

About a month ago I sold my transmitter to
the Signal Corps. To say the least, I was very
much surprised that they were interested in a
homemade job.
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Front and rear views of W9LQY’s home made trans-
mitter, purchased by the Signal Corps.

The night before they came to get it I made
the enclosed photographs, and since then I show
them around every opportunity I have. . . . As
you see, the assembly of the transmitter is quite
original, and I can assure you it did include quite
a few new ideas.

The line-up is: 76 crystal, RK39 buffer-
doubler, 35T doubler-amplifier and a pair of
100THs in the push-pull final; the modulator is
a pair of Eimac 75Ts. Input is 100 watts to 999
watts c.w. and 600 watts 'phone. The third and
fourth section is an independent 175-watt semi-
portable transmitter. . . .

— Arthur B. Damiani, WILQY

TIME FOR COOPERATION

167 S. Wildwood Ave., Kankakee, Il
Editor, QST '

« « . Thanks for the nice job of work you fel-
lows are doing for all of us there in West Hartford
and in Washington. It is obvious that you are act-
ing on the desires of every true “ham’’ in closely
codperating with the government in this time of
war, and at the same time making stronger the
reputation of the amateur radio opcrator for skill,
loyalty and patriotism.

As EC for this County, and as president for the
Kankakee County Radio Club, I have run into
some unfortunate instances of the lack of codpera~
tive spirit of a few amateurs. Locally, and in my
jurisdiction, I have been blessed with a group
which, though small, has worked as an efficient
unit, attending meetings, working together and
spending their hard-carned money for CD equip-
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ment, all at considerable personal sacrifice. In
other communities, however, I find a regrettable
lack of interest, some factional discord and a
good deal of expression that the WERS rules hold
us down to too low power and too little operating
time. Unless this sclfishness stops, I am afraid
that your best efforts at bettering amateur radio’s
reputation will be lost. It is time now to make
all sacrifices, in time, in money and in our very
selves, to apply our knowledge and skill to the aid
of our country. Uncle Sam says WERS is the way
he wants help from us here at home. Let’s give it
to him. And every man should know that he is not
the bad apple that spoils the barrel.

Club funds are accumulating rather than de-
preciating. Might it be a good plan to make con-
tact, through ARRL and QST, between USO and
such clubs and individuals as might care to codp~
erate, to purchase subscriptions to QST for USO
reading rooms and recreation halls over the
world? The double job would be done of helping
ARRL and informing and entertaining our
brother hams and prospective hams in the service.

— Edward P. Drolet, W9IBU

THE SEA-GOING SOLDIER> IS BACK
“¢/o Port Signal Off., Ft. Mason, Calif.
Editor, QST':

A short time back I wrote you about the “sea-
going soldiers.” Well, I'm off the beach and back
in harness now after two months.

So help me, this is a ham’s idea of paradise.
Four receivers, from the lowly crystal set to the
superest superhet, and three rigs, two of them
high-power stuff. All this is brand-new commer-
cial equipment and a real joy to work with. The
mill is handy on a separate stand, and, while the
whole unit is compact, there is plenty of room for
two men to work at the same time. All the con-
trols are at your fingertips and there are meters
galore.

About the only thing that would seem strange
to & ham is the auto alarm. This is an automatic
receiver that rings a bell to wake up hard-working
radio operators at all unpleasant hours. I know
one fellow who didn’t know how to turn one off,
and the poor guy really suffered! It seems the
skipper’s room was right off the wheel house and
the bell disturbed his slumbers. Needless to say,
the chap learned how in a hurry!

To give you an idea of what a day is here, or on
most transports, I will give you a schedule. The
watches are from 12 to 4, 4 to 8 and 8 to 12. You
have four hours on duty and eight off. If you go
in convoy, that is different entirely. The watches
remain the same, but the work differs. We won't
go into that. On ordinary trips, out of convoy, -
you copy all the stuff that is sent on general
broadcasts and your press schedules. Each day
you get a time tick for the bridge and keep a con-

(Continued on page 80)
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JOHN HUNTOON, WILVQ, Acting Communications Mgr. GEORGE IHART, WINJM, Asst. Coms.'Mgr.

WERS License Applications. A principal
shortcoming seems to be lack of suitable explana~
tion of liaison with the Army Fighter Command
(formerly Interceptor Command) to ensure im-
mediate shutdown of WERS facilities if that
should be ordered by the Army’s defense com-
mander. Warning district organization lends
itself admirably to this requirement, of course,
since every unit of the licensee i8 in radio contact
— directly or through an intermediate net station
— with the district warning center which is the
terminus of the landwire from Interceptor Com-
mand headquarters for the particular region
involved. At each d.w.c. there is a ‘“district
warning officer,” usually a telephone company
employee, who has charge of the operation of the
telephone switchboard which constitutes the
d.w.c. itself. He is on call 24 hours per day, and
supervises his operators who work in shifts to
keep the board ready for action. Arrangements
may be made through him for immediate trans-
mittal of any WERS shutdown order.

FCC at present states that evidence of con-
tinuous monitoring of one of the “key” broad-
cast stations will be satisfactory compliance. A
“key” b.c. station is so designated since it is
equipped and prepared for transmission of a
1000-cycle tone in the event of an Army order
closing down radio stations. All broadcast and
many other classes of stations monitor such key
b.c. transmitters continuously, and shut down
immediately upon the receipt of the tone signal
(unless it is designated a test, of course). It is our
belief that such liaison is fundamentally wrong
for WERS units. Once the ability of Axis air
forces to strike direct and continually at our
cities is demonstrated, b.c. stations will certainly

be shut down at the first definite report of enemy -

planes in the vicinity. At this point WERS are
needed in readiness, and actually on the air if an
attack follows; they’ll be useless if shut down.
(In time of actual bombing emergency, of course,
a radio aide and his crew may decide to remain
on the air regardless of any closedown order,
choosing to establish later the absolute necessity
of their violation.) But our belief is that in prac-
tice, during or before any such raid, any close-
down of WERS and other emergency services will
be separate from b.c. orders. We therefore urge
adherence to the original proposal of radio liaison
with the district warning center city. Once set
up, that will enable maximum flexibility for
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multiple shutdown orders arranged by classes of
stations, if that comes. — J. H.

HAMFEST SCHEDULE

Friday, November 20th, at Queens Village, N. Y.
The Federation of Long Island Radio Clubs will hold its
Ninth Annual Hamfest at Community Hall, 215-32 Jamaica
Ave., Queens Village, N. Y., on Friday night, November
20th. There will be many prizes, including ten ARRL mem-
berships, Handbooks, radio books, turkeys and door prizes.
The admission will be 35¢, including tax. Everyone ia welcome.

ARTICLE CONTEST

The article by Mr. Charles C. Hay wins the CD
article contest prize this month. We invite entries for
this monthly contest.

Regarding subject matter, we suggest that you
pick a topic of current interest. Amateur radio is a
broad field and our ways of contributing to the war
effort need discussion and emphasis. Perhaps you
would like to write on Radio Training programs,
club methods boosting code proficiency, Emergency
Corps registering for CDC selections and WERS
activity, organizing or running a radio club, getting
local groups QSO by light beam or wired wireless or
ground currents now radio is out!

Each month we will print the most interesting
and valuable article received. Please mark your
contribution “For the CD contest.” Prize winners
may select a bound Handbook (Radio Training
Course or regular edition), QST Binder and League
Emblem, or any other combination of ARRL sup-
plies of equivalent value. Try your luck!

A Strong Organization

BY CHARLES C. HAY*

Wann the U.S.A. was young, it was amall in area
and few in numbers. Your congressman was a neighbor. He
spent little time in Washington because our legislative needs
were few. As a neighbor you could call on him and discuss
each law under consideration. There was plenty of time for
that. Each individual citizen could make his opinion felt
easily and effectively.

How different are conditions today. Our country is one
of the largest and most complex in the world. The volume of
legislation required merely to keep its essential services op-
erating is such that your congressman spends the major
portion of his time in Washington. The number of people in
each congressional district is such, and so distributed, that
for each to know his congressman in the old-time neighborly
way is out of the question. There simply isn’t enough time.
As a result, the effectiveness of the individual citizen in shap-
ing our laws and protecting his interests by direct contact
has been reduced to the vanishing point.

But even as our country has developed, so have the means

¥ 2275 So. Logan St., Denver, Colo.




only code classes.

Amateur Radio Transmitting Society, Louisville,

ye

*American Women’s Voluntary Services, New York,
N. Y., and St. Louis, Mo. (Sponsored by YLRL).

*Bloom Township High School Radio Club, Chi-
cago Heights, Ill.

*Burlington (Vt.) Amateur Radio Club.

Central New York Radio Club, Syracuse, N. Y.

*Denver (Colo.) Radio Club Council.

*Detroit (Mich.) Amateur Radio Assn.

*Detroit (Mich.) Edison Radio Club.

*Dumont (N. J.) Radio Club.

*East Texas State Teachers College Amateur Radio
Club, Commerce, Texas.

*Electric City Radio Club, Great Falls, Mont.

**Federation of Long Island Radio Clubs, Jamaica,
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o} expression available to the citizen — not now by calling
on your congressman in person, nor even by writing to him,
but by the organization of numerous citizens with similar
interesta into groups and the application of the group in-
fluence. Over the past twenty years no other mechanism
has been developed that is half so effective in reflecting, in
legislation, the will of interested citizens.

QOur ARRL is, in part, such an organization. To date it
haa been the most successful in the entire world in obtaining
for the licensed radio amateur the rights and privileges he
enjoyed prior to December 7th., But remember this: The
ARRL is only one of many organizations having an interest
in the ether waves. An unrelenting fight has had to be
waged, ever since radio began, against powerful and some-
timea unscrupulous interests who wanted the ether for them-
selves. That fight must go on.

War time, being a time of unease, and the reconstruction
that follows, being a time of dislocation, is the natural
period when “privilege grabbing’ and ‘‘dog eat dog"’ actions
flourish., Those citizens with the weakest organizations to
protect themselves can be sure their interests will be sacri-
ficed to the interests of a more powerful group whenever
interests clash. Therefore, fellow amateurs, we had better see
to it that our organization is strong.

To make our organization strong we must carry out a
three-point program beginning now. (1) Have the largest
membership in the ARRL that we can muster. (2) Deliver
thelargest measure of performance in the defense efforts of the
ARRL as possible, and report what we are doing to Headquar-
ters. We are doing pretty well at the former, but we are sloppy
reporters. Let's get busy on that last item. (3) Advertise to
every non-member we know the virtues and services of ama-
teur radio to the community. Btress if you can the particular
service we might render to the particular citizen to whom you
are speaking.

These three things are easy to do, but they must be done
continuously in order to be effective. It is hardly worth
while for our country to win its war against our external
enemies, if we, as individual citizens, lose the privileges
which give us our greatest pleasure. Therefore let's follow
this three-point program and make ‘di-di-di-dah” mean
real Victory and not just & memory of yesterday's suffering.
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The American Radio Relay League War Training Program

Listing in this column depends on an initial report of the acope of training plans plus submission of reports
each mid-month stating progress of the group and the continuance of code and/or theory classes. All Radio
Clubs engaged in a program of war radio training are eligible for the Honor Roll. Those groups listed with
an asterisk teach both code and theory. Those listed with two asterisks teach theory only. Others conduct
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*Hunts Point Radio Club, Bronx, N. Y.
*Indianapolis (Ind.) Radio Club.

‘Ie}wa-lllinois Amateur Radio Club, Burlington,

owa.

*Joliet (Ill.) Amateur Radio Society.

‘Mass. Committee on Public Safety, Boston, Mass.
*Minneapolis (Minn.) Radio Club.

*Nassau Radio Reserve Corps, Rockville Center,
Purdue University Radio Club, W. Lafayette, Ind.
*St. Paul (Minn.) Radio Club.
San Joaquin County Amateur Radio Operators
Assn., Stockton, Calif. e

Shy-Wy Radio Club, Cheyenne, Wyo.
Sunrise Radio Club, Hollis, L. I., N. Y.
*Valley Radio Club, Spring Valley, N. Y.
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ARRL Affiliated Club Honor Roll

T'ac tabulation below was compiled from informa-
tion contained in a questionnaire returned in response to &
yearly club survey. The clubs listed are in addition to those
included on page 83 of August, 1942 QST.

All members of the following clubs are
ARRL Members

Amateur Radio Relay Club, 8t. Louis, Mo.

Asheville Amateur Radio Club, Asheville, N. C.

Civilian Air Reserve Monitor and Relay System (CAR-
MARS), Toledo, Ohio.

Finger Lakes Transmitting Society, Auburn, N. Y,

Frankford Radio Club, Phila., Pa,

Ilinois Ham Club, Chicago, Ill.

Intercity Radio Club, Mansfield, Ohio.

Mid-Hudson Amateur Radio Club, Poughkeepsie, N. Y,

The Northwest Amateur Radio Club, Mt. Prospect, 1l

Parkway Radio Association, Roslindale, Mass.

Ponca City Amateur Radio Club, Ponca City, Okla. .

T9 Club, Beverly, Mass.

The 56 Megacycle Minutemen, Lexington, Mass.

Valley Radio Club of Eugene, Ore.

York Radio Club, Inc., Elmhurst, Il

DBRIEFS

WS8VPN reports a British press station which transmits a
summary of the day's news each evening at 8:30 p.m. EWT
on 6.5 Mc. The transmissions are in continental code at
approximately 15 w.p.m., sending double. This would make
good practice material for beginners or for those amateurs
who have let their code-copying ability slip to that extent.
We should appreciate other information on slow-speed
transmissions which appear to be made on regular schedules.
Remember that such transmissions may be utilized for
publication only by subscribers of the particular service. Do
not use them for anything but cade practice.



BRIEFS

The World Wide Broadcasting Foundatfon, Boston,
Mass., has informed us that their * Code School of the Air’*
has concluded and probably will not be resumed. The final
test was given on August 3rd and certificates were awarded.
Changes in plans because of the war make it improbable
that the course will be resumed or repeated in the near
future,

WSMHE, EC and radio aide for Zone 23, Allegheny
County, Pa., found it impossible to attend WERS meetings
beoause he worked nights as a motion-picture projector. He
took up the matter with his local union, and it was arranged
to cover his job during meeting nights so that he might
attend. There is usually a way if you try hard enough to
find it!

The Australian News and Information Bureau, 610 Fifth
Ave., New York, N. Y., would appreciate reports on recep-
tion of the following transmissions: (1) VLG6, Melbourne,
15.23 Mc., 9:30 p.m. PWT, directed to West Coast U. 8. A.
(2) VLG2, Melbourne, 9.54 Mec., 7:30 A.M. EWT, directed
to East Coast U. S. A. (3) VLQ2, Sydney, 11.87 Mo., 8:00
A.M. PWT, directed to West Coast U. 8. A. (4) VLG2, Mel-
bourne, 9.54 Mec., 8:00 a.M. PWT, directed to West Coast
U. 8. A.

WBGED says, *“Buy war stamps and lick the other side!”’

The Month in Canada

QUEBEC—VE2
From Lin Morris, 2CO:

Squapron LeapEr Ep ‘WurTELE, 2FD, came home
on furlough. He has been with the RAF since 1935. Con-
grats to Allan 8mardon, 2JO, on his marriage to Miss
Kathleen Macrae; JO is a2nd Lt. in the 8th Anti-Tank Regi-
ment, RCA. If they ever get around to issuing a * visited-
all-Continents'’ certificate, 2ID, 2BP and ex-2AG would
just about be eligible. These boys are ops with the RAF
Ferry Command and they do get about. Captain Bill
Sugars, 2BM, in Britain with the Canadian Army Dental
Corps, is the proud father of & junior op. 2HN has moved
to Lachine and is in the chemical business. Tom Parkin,
2NR, has devoted most of his spare time for the last two
years to training ops and has to date given individual in-
struction to no less than forty-eight men, all of whom are
now on active service.

The many friends of old timer Roy Wallace, 2AL, will
be saddened to hear of his son's passing. Young Wallace
was a sub-lieutenant in the navy and met a hero’s death at
Dieppe. 2BB is a signaling instructor at the naval school at
8t. Hyacinthe. After a seven-year sojourn in the mining
country, John Grant, 2CU, has returned to the scenes of
his youth; his new position is with Northern Electric.
2CJ is now in the reserve army with Corps Signals. 2NY
is with TCA at Dorval Airport. 2CR and CHF came down
from Toronto for a week end.

Attention Montreal and district hams: There is an urgent
need for instructors to teach code one evening a week to
air cadet squadrons. Any hams who would like to volunteer
for this useful war work are asked to communicate with
2CO, who will supply all the details.

ONTARIO—VE3
From Len Mitchell, 3AZ:

RoM 3AOR comes news of the Hamilton gang.
3MZ has joined the RCAF, Radio Division. 3PO is operat-
ing on the 8.8, City of Kingston. 3VZ is at McGill Univer-
sity with the RCAF. 3ADJ has a new QRA at Kitchener.
3DO and 3XT are teaching at Westdale. 3GZ with the
RCAF in England has purchased a motorcycle. 3WO is
in California.
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From London and District, via 3DU, comee word that
3AAO is still with the RCAF at Brantford; 3ACO is with
G.M. at Windsor; 3AII is with C.B.C. at Ottawa; 3AJE
is with Taylor Electric Co., and 3AJH is back from Wind-
sor and is with Fleet Aireraft in London. 3AJQ is still looking
after the farm. 3AKY is now in Egypt with RCAF. 3ALX
has his sergeant’s stripes and is instructing at No. 1 Wire-
less School, Montreal. 3AQF spent part of his summer
holidays addressing ration books and is now back teaching
school again. 3AQJ is now C.8.M. 1lst (Res) Dist. Sigs.
RCCB. 3AQK, who is with the RCAF, has left Blighty, and
his XYL had a cable telling of his landing somewhere in the
Middle East. 3AXD is still at No. 4 Wireless School. 3KC
recently took unto himself a wife while stationed in 8cot-
land with the Navy. 3QC is now chief inspector at Sparton
Radio. 3VT and 3KD have not been heard from for a
couple of years. 3WM has been on the sick list again but
was recently appointed O/C of 1st Dist. 8igs. RCCB (Res).
3WP is still overseas with the RCAF as instructor. 3APH
is on the control tower at No. 4 A.O.8. Crumlin. 3HZ is over-
seas with 1st Div. 8igs. 3AQG was home on leave from
Halifax this summer. 3DU reports that he has no news
from the St. Thomas gang. Whatsa fellows?

- ALBERTA—VE4
From W. W. Butchart, 41.Q:

(Fuly-August) 4XE received a promotion, and is
now WOI1. Nice going, Dick, old boy! 4AEN joined the
RCN as an electrical artificier, and is now down at Halifax on
a training course. After being turned down by the RCAF
as unfit six months ago, 4EA is in receipt of his call under
the NRMA scheme, and passed as A-1. Roy hopes that the
RCAFT will change their mind and take him in as a Radio
Technician. They wouldn’t be making any mistake!

4VJ, 4AH and 4AKK out at CFRN’s transmitter are
enjoying the company of a group of U. 8. Signal Corps
boys who are making their headquarters at the station for
the time being. 4VJ says that they are a awell lot of chaps.
Bome of the ‘“green” operators among the bunch received
assistance from our boys, and of course Ken, Frank and Bob
were in their glory being on the air again! Get Ken to tell
you about some of the stunts the American boys pull off on
one another!

‘While down at Sarcee, 4L.Q went to Calgary to visit 4VO
who works with the CWAC in the District Signala Office,
but was disappointed to find that Dot had finished her
shift and left the office. 4ANQ went out a week or two back
and got himself married. To make matters worse he received
his draft call too. What a life, eh, Don? 4AEV is now sta-
tioned at Mossbank, Sasgk., taking a bombing and gunnery
course.

‘While holidaying at Vulean, 4LQ bumped into 4AKG and
an enjoyable hour was spent reminiscing. S8ome of you will
remember that 4AKG at the time of receiving his ticket
was the youngest ham licensed in Canada. He was a pro-
tégé of 4IN. And, speaking of 4IN, we were able to gather a
few meager details from 4AKG as to that worthy chap's
whereabouts. Apparently it would be almost impossible
to “pin him down " in any one spot as he is operating on a
coastal patrol plane on the West Coast. IN’s YF is also in
uniform.

48L is still working for the Calgary Power Co. in Vulcan,
where he has a nice little radio service business built up in
addition to his other duties. 4BW and 4HT of “E" Troop
Signals in Edmonton spent two weeks down in Sarcee this
summer and report a very nice time. 4KK has a new movie
projector. By the way, he got some pretty fair shote at the
last NARC picnic. 4HM_ continues to turn out some ewell
pictures with his Leica.

(August-September) After much persuasion, Dot, 4VO,
as keen a YL op as ever came out of Calgary, finally broke
down and wrote us a swell letter. (Thanks a million, Dot;
your letters are always welcome.) VO and her sister spent
their holidays in Banff this summer and had a grand time
canoeing, mountain climbing and taking pictures. They
scaled 9000-foot Mount Rundle, and if you chaps know
your Banff, Mount Rundle is no cinch to climb! They
didn’t take a clock along so they didn't know whether they
were getting up in the morning or afternoon half the time!

Remember Glenn and Maude, 4AHZ and 4APA respec-
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tively? Well, they are still at the same old stand, and we
understand that Maude spends most of her time writing to
all the boys she used to work on the air. Sounds like a grand
gesture, Maude. Keep it up! And Glenn says that her let-
ters usually contain six or eight pages, too. No one has
heard from 4BH for some time. We hear that he iz married,
80 that probably explains the silence. 4TY and 4ALU keep
things moving down at the High River E.F.T.8. Gladys of
4AFT fame was holidaying in Calgary with her husband.

A former Calgary Radio Club member, Paul De Foo,
wrote to Dot and told her that he is in Chungking, China,
28 a technical man on a radio station there. Says he spends
his time worrying about insulation problems in that damp
country and sitting in a dugout listening to bombs drop
around him! Sounds more like London during the Blitz, eh?

4AAD, of Calgary, 13th District Signals Officer, holi-
dayed at the Pacific Coast and stayed as far away from
radio as possible. Can you blame him after listening to it
all week in the operating room just outside his office?
4AMG is in Calgary on leave at present. He is stationed
on the West Coast on special work with the Army.

‘We regret to announce that 4LK, one of Calgary’s DX
hounds was killed in aerial action over the desert. Our
sincere sympathy is extended to his people and friends.

Jim Miller of Edmonton got himself married two or three
weeks ago, and is at present operating a rig in McMurray.
Jim has been bitten with the photography bug, and is con-
centrating on Kodachrome transparencies. 4HM is kept
pretty busy these days and is away from home for a week
at a stretch. Charlie has been kept busy in his spare time
with xtal grinding for commercial airlines, and the Provin-
cial Government Forestry Service.

4XE returned to Edmonton to resume his duties, and
the latest dope we have is that he will conduct a Part 1
Signaling School for the Reserve Army starting the latter
part of this month. Dick’s YF isat present onsick leave after
an appendix operation. 4BP has resumed his teaching
duties after his summer holidays. Has anybody heard from
4ADW? Beems to us that it's about time he dropped us a
line and gave us the dope on his activities in Saskatoon.
How about it, Jack? We understand that XF is joining the
Air Force.

That sort of winds up this month’s news, fellahs. How
about the odd letter from some of you? News items are hard
to hunt up if you don’t write in. What say? 73 for now.

VANALTA—VES
From C. O. Sawyer, 5DD:
. R. PEYTON, operator on the S.8. Catala, sends in
the following interesting letter:

“5ADU is p.o.w. in North Africa (Tunisia) according to
the newspapers; he left Vancouver on a British ship as as-
sistant operator in October, 1940, and we had not heard from
or of him until the press report last spring. 5ADM is also
operating on the Atlantic. . . . 5TR had his picture in the
Province recently, marking his arrival overseas with the
RCATPF, if we remember rightly. Two of the boys are in coast
stations: 5ACZ at Point Grey, and 5ADL at Dead Tree
Point. Beveral are in radio range stations: 4YC at Fort St.
John (where are also Alf Steigenberger and Leslie Georgy,
who did not have licenses as far as we know); Ran Corran,
Ted Chalmers and Bob Williamson at Whitehorse; Joe
Wasylick at Edmonton; Nielsen at Crescent Valley (tem-
porary); and George Gauld, 5AFU, also at one of the
northern ranges. Paul Therrien is at Dorval Airport, Mont-
real. 4KI, late of CFCN transmitter staff, is signing CH5M
at Surf Inlet this summer, and 4ABH (5ADD) is operating
in Victoria for Western Air Command, along with Tom
Grant of Lumby and Miss Ina Waller of Kimberly (our first
YL commercial op). 5TQ still keeps the modulation up for
Canadian Airways in"these parta — we had heard of him,
talked to him on the phone, traded junk with him, etc., but
not until we were passing through Tofino recently did we
meet him face to face; he was there waiting passage back to
Vancouver,

**Our old friend 5TO left Canadian Airways last spring
to join the RCAF; we understand he is now flying officer.
It would not be wise to say where he is, but we are betting
it's mighty interesting work. We learned the other day that
5RYV is back on the mainland again; he has been on Van-
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couver Island with the RCAF since early in the war. 5BT
helps keep broadcast station CJOR on the air. 4VU we last
saw in the winter; he was then working for W. R. Carpenter
& Co., in Vancouver following an illness. 5JG is working for
Ed Lipsett & Co. in Prince Rupert — we saw him late in
June and he was still oscillating strongly, says it's really
great to be married. 5SAAN joined the BC Police last Janu-
ary — we heard later that he was in Prince Rupert. W7AUC
went up to Alaska last winter to pound brass, but returned
to Yakima later. The latest one we met was 5GW, who has
just gone to Premier to teach for the coming year.

““We met several U. 8. amateurs a few months ago, in-
cluding a couple of old-timers, but have not got their calls
or names at hand just now; will send on the dope after we are
next home and can get it. We also had the pleasure recently
of meeting an old-time commercial radio and landline opera-
tor, Leonard James, who calls Williams Lake his home but
is by no means always at home; in fact, he is now in the
middle of a 43{-month spell at upcoast stations. He was one
of the original operators at PGD, Point Grey, around 1907.
It seems a long time ago to us greenhorns, yet it was re-
markable how many of the names Mr. James mentioned are
those of men still active in the profession. Incidentally, Mr.
James was interested to read in QST which we had in the
shack here of the death of Colin Kennedy of 8t. Louis, as he
worked landline with Mr. Kennedy years ago in the States.

**Our information is, unfortunately, confined to commer-
cial and service operators, since these are the ones with
whom we come into contact. If some of our dope concerns
those who have not held amateur tickets, we realize that it ia
not within the usual limits of QST s interests, but suggest
that with the large numbers of amateurs now in commercial
work it may contain news of some whom they may have
encountered. As for yours truly, he is signing a variety of
calls these days, the current one being VGNY of the Catala,
but he will be shifting elsewhere in the next few days.” |

From 5HL, who is radio instructor for the Pacific Coast
Rangers, we receive the following news:

“5A0 is a shipyard electrician and installed their p.a.
system. Game Warden 5KR is a captain in the Pacific Coast
Rangers reserve outfit. 5VA is studying for a commercial
ticket. 5SAET is an op with Atlantic Ferry command.
5ADK was an instructor and 5KO a Corporal, both in
RCAF, when last heard from. 5ACP is an op at a radio range
station.”

MAILBAG

A crrerinG from the Edmonton Journal received
from one of our VE friends reports the death of Flt. Lt.
W. L. Cameron, 4PX, in air operations over Germany. **A
commissioned officer with the RCAF, Flt. Lt. Cameron ar-
rived overseas this year after serving for nearly three years
as instructor with the RCAF at Brandon, Camp Borden
and Camp Trenton in Ontario,” says the Journal. 4PX was
a civilian pilot with Consolidated Mining and Smelting be-
fore the war, as well as a well-known ham.

3ATR accompanied his ARRL membership renewal with
this comment: * During my train trip from the West Coast
I met several hams and had a few very fine ragchews with
them. In fact, I am continually meeting up with the breed
wherever I go, and can assure you it is plenty of fun. I am
with the signal sections of our unit, and can thank ham
radio for a good start in this work.” Thanks, OM. Now how
about the names and calls of those you meet?

8gt. A. V. (who requests his exact identity withheld) of
the RCAF writes: “In your July issue I see that 2CO is
making good use of your course — as he puts it, a ‘set of
lessons’ covering the ‘sending and receiving of Morse code.’
Well, never being one to lag behind, I'm here to ask for the
same thing. Here at this bombing and gunnery school we
have our hands full with trainees who require Morse in-
struction. And in some instances the normal course of RCAF
inatruction just doesn't ‘ take' as it should. I feel that under
those circumstances your course should be helpful. Could
you please forward it to me at your earliest convenience?

“My QSTs go through many hands and see much use be-
fore being filed away for reference, and I assure you out here
it really does one good to know that most hams are not for-
getting their country at this time. So let's keep the ball
rolling and QST on the air, fellows!"’



For nearly nine years we have been using this page
to help amateurs with their problems in any way
that we could. This month the roles are reversed,
for National needs the help of amateurs.

You can guess what sort of help we need. In com-
mon with aircraft factories, shipyards and other
plants engaged in the War Program, we are losing
trained men to the armed forces. There just aren’t
enough eligible bachelors to go around.

This situation is particularly serious in testing and aligning re-
ceivers, for this work requires not only a general knowledge of com-
munication receivers but also specialized training. For example, there
are about ninety separate adjustments to make on each HRO re-
ceiver. It must track exactly throughout every coil range. Its calibra-
tion must check precisely with crystal-controlled oscillators at two
points on each coil range. When properly adjusted it must meet ex-
acting standards of performance, including tests for sensitivity, se-
lectivity, images, noise, fidelity, power output, resonant overload,
operation at off-normal line voltage, temperature drift and so on.
In making these tests, 172 separate measurements are made and re-
corded. Altogether, this final laboratory work requires about four
hours at the hands of a skilled worker with complete equipment.
We have the equipment, but we need skilled workers.

From what we have said above, it is pretty obvious why we need
recruits who know the general principles of radio communication.
The rule-of-thumb methods which suffice in servicing broadcast
receivers are of no help here. We have started a school, but when we
have to start from scratch the course takes too long to be of much help.
Most of our laboratory men were, and still are, amateurs. More ama-
teurs are what we need now.

We know that there are many skilled amateurs in this country who
are not in the armed forces and who, because of age or sex, are not
likely to be called. If you are one of these, if you are not now em-
ployed in a defense plant and if you wish to do work which is vitally
necessary, then may we hear from you? The need is urgent and time
is short.

Dana BaconN
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QUESTION!
QUESTION!

Radio engineers, amateurs, and service-men
are availing themselves as never before of
the privilege of consulting the Mallory
Technical Service, for impartial technical
recommendations, furnished promptly and
without charge.

Wartime production has had first call on raw
materials. Shortages have been created in
civilian goods which make substitutions
necessary when making repairs or replace-
ments in communication apparatus. Now—
more than ever—technical aid is invaluable.

It is obvious that the production of many
radio products will be curtailed. However,
we can promise that there will be no cur-
tailment of the friendly Mallory technical
assistance that is yours for the asking.

P. R. MALLORY & CO., Inc.

INDIANAPOLIS INDIANA
Cable Address—PELMALLO

Use

MATLORY

APPROVED
PRECISION PRODUCTS

Standard Frequency Transmissions
From WWV

Tee standard frequency service of the
National Bureau of Standards station WWYV has
been extended to include another carrier fre-
quency (15 megacycles). Temporary equipment
is still in use while a new transmitting station is
being built.

The broadcast is continuous at all times day
and night from 1-kilowatt transmitters, and
carries the standard musical pitch and other
features. The radio frequencies are:

5 megacycles (= 5000 kilocycles = 5,000,000
cycles) per second

15 megacycles (= 15,000 kilocycles = 15,000,000
cycles) per second.

The standard musical pitch carried by the
broadcasts is the frequency 440 cycles per second,
corresponding to A above middle C. In addition
there is a pulse every second, heard as a faint
tick each second when listening to the 440 cycles.
The pulse lasts 0.005 second, and provides an
accurate time interval for purposes of physical
measurements,

The 440-cycle tone is interrupted every five
minutes for one minute in order to give the station
announcement and to provide an interval for the
checking of radio measurements based on the
standard radio frequency. The announcement is
the station call letters (WWV) in telegraphic code
(dots and dashes).

The accuracy on the 5- and 15-megacycle fre-
quencies, and of the 440-cycle standard pitch as
transmitted, is better than a part in 10,000,000.
Transmission effects in the medium (Doppler
effect, etc.) may result in slight fluctuations in
the 440-cycle frequency as received at a particu-
lar place; the average frequency received is, how-
ever, as accurate as that transmitted. The time
interval marked by the pulse every second is
accurate to 0.0000001 second. The l-minute,
4-minute, and 5-minute intervals, synchronized
with the seconds pulses and marked by the be-
ginning and ending of the announcement periods,
are accurate to a part in 10,000,000. The begin-
nings of the announcement periods are so synchro-
nized with the basic time service of the U. S.
Naval Observatory that they mark accurately the
hour and the successive 5-minute periods; this
adjustment does not have the extreme accuracy
of the time intervals, but is within a small fraction
of a second.

The service from the temporary transmitters
will continue for some months. It will be continu-
ous except for such breakdowns as may possibly
occur because of the use of temporary apparatus.
As rapidly as possible the Bureau is establishing
a new station to provide more fully thas in the
past’ standard frequencies reliably receivable at
all times throughout the country and adjacent
areas.



IN ACTIVE SERVICE . ..
McELROY PROFESSIONAL COMMUNICATIONS EQUIPMENT

Signals at speeds from the lowest up to several hundreds of words per minute are
fed from a good communications receiver, such as the Hallicrafter, into the signal
leveller, SL990. Nearly all noises are eliminated and a clear strong signal is fed
into the ink recorder SR?00. Paper slip is drawn across a typewriter by Tape Puller
TP890, the operator transcribing by sight reading onto the mill. One of McElroy’s
high speed recorders has been in use on a commercial communications circuit pro-
ducing beautiful inked characters at 300 words per minute.

Note the McElroy chart on the wall in the photograph. Into the making of this chart
has gone the 25 years of experience of the outstanding wireless operator of all time.
Using this chart makes it possible for an operator to learn to read inked slip within one
month at speeds exceeding 50 words per minute. We'll be glcfd to mail you a chart
upon request. There'll be no charge and the chart contains no advertising matter.

McELROY MANUFACTURING CORPORATION

82 BROOKLINE AVENUE BOSTON, MASSACHUSETTS
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Correspondence
(Continued from page 78)

stant watch on the distress frequencies. There are
a couple of other things better left alone, so we
will disregard them. You have your own state-
room and eat with the salon mess or in the petty
officers’ mess, and don’t even have to empty your
own ash tray!

The radio operator loses all identity as to name
and becomes “Sparks” to everyone. When the
operator is in port, all his time is his own to do
with as he sees fit. It is a chance for travel and
experience that cannot be tied, let alone beaten,
by any other branch of any service. Imagine a
week or two in K5 land or the same timein VK or
XE! But even if you do have a good trip, it seems
good to get back to a country that signs a W call.

It is amazing, too, some of the DX one can hear
on the low frequencies. Try a listen on 468 ke.
some time, I have a witness to verify the following
statement: At 2000 GMT I set the radio room
clock with a time tick on 115 ke. from NPG in
San Francisco, while we were tied up in New York
harbor. Stop and think about that — 115 ke. is a
mess of meters, and the signal was a good S8! Just
a word of warning: What goes on on the air is not
for publication, so when you listen in, keep what
you hear to yourself. . . .

— Cpl. R. Almon Bent, W1JPK

TIE HAM LICENSE DID IT

A.P.O. 862, ¢c/o Postmaster, New York City
Editor, QST':

. In order to protect the A.P.O. number I
cannot tell you my location, but I can outline my
Army “career” thus far.

My ham license got me out of the tank outfit to
which I was originally assigned, when all else
failed to do so. A letter to the War Department
effected the transfer immediately.

Due to knowledge and experience gained
through years of amateur activity, my progress
has been quite rapid. I was rated after only four
months of service, and less than a year later had
progressed through all intermediate grades to my
present one.

The combined experience of amateur operation
and of Army procedure gained through AARS
work made it unnecessary for me to attend any
Army school. This not only made a favorable im-
pression on my superiors but saved months of
time for all concerned, and allowed my first rating
to be made at a much earlier date than would
have been possible otherwise.

I am sorry I cannot describe our work and
equipment here, but I can say that among signal
and radio officers, as well as among enlisted radio
operators, ex-hams predominate to a most gratify-
ing degree.

One profound effect of this war on ham radio
will be bigger, better, and more ingenious stations
in future ham shacks. One cannot operate and
maintain such elaborate equipment as we are
fortunate in having without visualizing improve-

(Continued on page 88)



PHOTO BY U. S. ARMY SIGNAL CORPS

AS MANY AS 300...

This McELROY model G813-742, designed by the world's champion telegraphist for individual
or group instruction, incorporates an electron keyed, built-in tone source with an output of suf-
ficient strength to energize three hundred sets. The unit is planned to teach wireless telegraphy
with a minimum of time, effort and expense.

We provide tapes with a heavy writing line in black ink. The phone jack on the right is for moni-
toring; the center pointer for sensitivity control of the photo cell; and the knurled knob at the left
for adjustment of the inked tape gateway between the exciter lamp and the photo tube. Four
117N7GT or 117P7GT tubes, T7 exciter lamp and 930 photo tube.

The slip, mounted on 16 mm., 400 ft. motion picture reels, is drawn between the exciter lamp
and the photo tube, the tape puller rewinding the slip onto a take-up reel. At a character speed of
20 words per minute, each roll of slip will last approximately one hour, travelling at the rate of
12 feet per minute. Master rolls of a 15 roll set of practice tapes, G15AA, have been furnished
to us by the U. S. Army Signal School at Fort Monmouth, N. J.

McELROY MANUFACTURING CORPORATION

82 BROOKLINE AVENUE BOSTON, MASSACHUSETTS
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NOW-—areally high-powered

RADIO
ENGINEERING
LIBRARY

NOTE:
The Library comprises a
selection of books culled
from leading McGraw-Hill
publications In the radio
fleld.

especially selected by radio specialists of
McGraw-Hill publications

to give most complete, dependable coverage
»of facts needed by all whose fields are

d 2l

grounded on radio f
» available at a special price and terms

THESE books cover circuit phenomenq, tube theory, networks,
measurements, and other subjects—give specialized treat-
ments of all flelds of practical design and application. They
are books of recognized position in the literature—books you
will refer to and be referred to often. If you are a practical de-
signer, researcher or engineer in any field based on radio,
you want these books for the help they give in hundreds of
problems throughout the whole field of radio engineering.

8 volumes, 3589 pages, 2558 lllustrations

Zastman's FUNDAMENTALS OF VACUUM TUBES, 2nd adition
Terman's RADIO ENGINEERING, 2nd edition

Everitt’'s COMMUNICATION ENGINEERING, 2nd edition
Hund's HIGH PREQUENCY MEASUREMENTS

Henney's RADIO ENGINEERING HANDBOOK, 3rd edition

10 DAYS' FREE EXAMINATION
SPECIAL LOW PRICE SASY TERMS
Special price under this offer less than books bought separately. Add

these standard works to your library now; pay small monthly install-
ments, while you use the books.

o e e e SEND THIS EXAMINATION COUPON o= == oo omm

McGraw-Hill Book Co., 330 W. 42 St.,, N. Y.

Send me Radio Engineering Library for 10 days' examination
on approval. In 10 days ! will send $3.00 plus few cents postage,
and $3.00 monthly till $24.00 is pald, or return books postpald.
(We pay postage on orders accompanied by remittance of first
Installment.)

..............................................
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[ TS
eeees QST 11-42

. e e e e e e e G e e e e e e e e i et s

82

Company.cccccscccccccns esesessscssane

S o 2 — — — — — — — ——
z
o
3
°

(Continued from page 80)

ments in the run-of-the-mill amateur equipment.
“It’s an ill wind —"'
Keep QST coming. It is a swell “bromide” for
our suppressed ham desires!
— Staff Sgt. K. M. Reichenbach, WEKIF

A.A.F. aRM

A.P.O. 845, ¢/o Postmaster, New York City
Editor, QST:

Just a short burst of QRM from one of the
gang now pounding brass overseas with the AAF,
One of the boys picked up a copy of QST in a
nearby town, and it was heartening to see that
you are keeping up the home front and doing a
swell job. You keep the home fires burning and
we'll keep them burning in Berlin!

The courses on theory now being given in QST
are of great help in keeping up on theory and help
pass away what time we have off. Met quite a
few of the gang en route, and we sure chewed the
rag about the good old days. They are gone, but
not for long — Benito, Adolph and that slant-
eyed son of & “Son of Heaven’’ will get the works!

Noted in the August QST that I’'m quoted as
being against YL ops, but that is not the case.
The truth is I am very partial to YL ops, espe-
cially those from the South! . . .

— Cpl. Joseph Fucetola, jr., W20HN

ORTHOPEDIC PATIENTS LIKE QST

3136 South 25th, Lincoln, Nebr.
Editor, QST: :

Although I’m not an amateur I have got great
enjoyment from QST. After this is all over I hope
to get my ticket, but right at the present I'm
putting all I’ve got into getting a commercial
license. '

I believe you'll have no trouble in keeping the
League going if you keep putting out QST like the
ones in the past year. I'm proud to post my as-
sociate-member certificate on my wall.

To give you an illustration of how interesting
QST is, one amateur in Lincoln took a pile of them
over to the orthopedic hospital to one kid, and
when he got them back he found that they had
gone all over the hospital and were enjoyed by all
who read them. Everybody around here that I
know of who reads QST saves it like he would
valuable papers.

It's the best radio magazine I've ever taken.
Keep up the swell work.

— Bob Southworth

WANTS TO EXCHANGE VIEWS

B. I. Signal Section,
Combined Training Centre,
Middle East Force (British)
Editor, QST':

I would be very pleased if you could put me in
touch with some of your members who would be
willing to write to me and exchange views and

(Continued on page 84)



A FEW RIDS TO GOOD SENDING

MASTER OSCILLATONE MS-700

This powerful audio oscillator may
prove to be most valuable in teach-
ing or learning code. Operates on
110 volts, either AC or DC. Uses
117NZGT or 117P7ZGT tube. Head-
phone output is “off the ground™
with additional provision for keying
“off the ground.” Whenever desired,
speaker can be cut out entirely. En-
cased in attractive plastic case with
protective speaker grille.

MODEL 200 STREAMKEY

McElroy, the world’s champion
telegrapher, continues to set the
pace in the design and construction
of keys that are ideal aids to send-
ing good code. This manual stream-
key is well proportioned with the
heavy metal base casting finished
with two coats of baked wrinkle
enamel. Balanced key lever with
pigtail connection to base. 3-16"
platinoid contacts.!A '‘natural” for
any operator.

MODEL 500-742 SPEED KEY

An excellent, professional '"speed
key” incorporating all the design
refinements developed by McElroy
in his 25 years as a champmn
American Morse and wireless o
erator. Metal parts are either cad-
mium or chrome plated. Pigtail
connections, bakelite paddle and
knob, 3-16”" platinoid contacts,
Swedish blued steel main spring
and U spring.

Schools engaged in training operators, and distributors, in the middle or far west
may facilitate deliveries of these products by contacting McElroy & Goode, Inc.,
328 West Huron Street, Chicago, Illinois.

McELROY MANUFACTURING CORPORATION

82 BROOKLINE AVENUE BOSTON, MASSACHUSETTS
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B on e AMATEOR
u‘u v SERVIGE on INI

These new catalogs will help every &

M engineerl They have been speci-

ii ally designed so that “he who runs

may read”—and will simplify your

M8 capacitor-preference problems.

‘Your letterhead request will imme-

diately obtain any or all of the
three catalog sections shown.

ELECTROLYTIC
CAPACITORS:

Thirty-two page ‘Catalog
12—Section A. Complete
illustrations and descrip-
tions of both wet and
dry electrolytics for
every purpose. Includes
special industrial types.

PAPER
CAPACITORS:

Forty-eight page Cata-
log 12—Section C. Com-
plete illustrations and
descriptions of all types
of paper capacitors. for
broadcast and transmit-
ting circuit.

MICA
CAPACITORS:

Thirty-two page Catalog
12—Section E. Complete
illugtrations and descrip-
tions of a wide variety of
mica capacitors for both
broadcast and transmit.
ting applications.

(Continued from page 88)
ideas on amateur radio operating. Although I
have not been an actual amateur in the broader
sense, I have done quite a lot of experimenting in
the Army. You see I have been a military radio
operator for seven years now, and am very keen
on the job. . . .

An interesting point to note is the “thirst” for
your publications by British radio operators in the
Royal Corps of Signals out here. We have two
copies of your amateur Handbook in this section,
and believe me, it’s fast becoming our No. 1 text-
book. I had my copy ordered nearly eighteen
months ago, and received it about fourteen days
ago! QST is also rare; I've only seen one copy, but
I think it is a fine idea to have such a magazine
and can assure you that QST is very much sought-
after. . . .

— Tom Griffin
(Signalman; No. 2323944)

OPERATOR SHORTAGE
1735 Darley Ave., Baltimore, Md.
Editor, QST

In view of the number of amateur operators in
this country, I find it little short of amazing that
there should be such a decided lack of radio
operators for commercial service, especially in
the broadcast field. But I should not be surprised
to find that the reason for this is the refusal of
these various commercial services to pay salaries
which can successfully compete with those of un-
skilled defense vocations.

I should like to say, as a statement of fact,
rather than in an air of braggadocio, that I hold
a commercial Radiotelephone operator license,
First Class, but cannot see fit to work for a salary
which is little short of ridiculous.

It is my belief that if the government would
require an increase in remuneration in these
fields, rather than a relaxation of requirements, so
that operators with domestic responsibilities
could see fit to undertake these positions for
which they, unquestionably, are so well suited, a
great forward step will have been made.

— Edward G. Cummings, Jr., WSBHQ

NOW IS THE TIME

150 So. Main St., Dolgeville, N. Y.
Editor, QST

. . . It has been 8 years since I’ve been 2 mem-
ber of the League, although I have been contin-
uously active on the air and bought my copies of
QST off the newsstands. I’ve meant to join a good
many times in the past but kept putting it off un-
til now.

But I feel that every licensed ham should sup-
port the League now when the going is toughest,
80 that when this mess is over we shall again be
able to enjoy our fascinating hobby.

Keep up the good work and keep QST coming.

— Albert J. Santmier, Jr.,, WSAKX
(Continued on page 86)



NOW IT°S WAR

B. C. Condenser Redesigned for Military Use

MAN Y formerly “peaceful” broadcast receiver
condenser designs have been modified to go into
implements of modern warfare. The one illus-
trated is a typical example — it is now made of

invar, 1009, soldered and silver plated.

THE HAMMARLUND MANUFACTURING CO., INC.
460 West 34th Street, New York, N. Y.
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SALVAGE?

Your radio equipment is needed . . . not for
the metal, not for the scrap, but for its value in
communications work. Look over your radio
equipment . . . today. You may have idle
material which is necessary somewhere . . .
right now. The "extras” that you're not using
are part of that extra push to victory.

We want to put your good equipment to good
purpose . . . at vital points. We'll pay a fair
price and send your supplies wherever there
are shortages.

Write immediately: Specify the type of equipment, the make,
the model numbers and the operating condition of your
Communication Receivers, Test Equipment, Meters, efc.

SPECIFY THE PRICE YOU EXPECT TO RECEIVE. If satis-
factory, we'll send our check or, if your prefer, the equivalent
amount in war bonds and stamps.

Oukﬁa_(f YALUE 1S OUR RECORD OF LOYAL SERYICE

HARVIEY

nclio (gfrymny ¢ 2/ Seaw //u 2

105 WEST 43:d STREEY : MNEW YORK. N. Y.

(Continued from page 84)

¢*KEEP °EM FLYING IN ALL
DIRECTIONS*®

Pope Field, Fort Bragg, N. C.
Editor, QST:

Here is another of the boys letting you know
his whereabouts and the dope about his connec~
tions with the Army. . . .

It was a sorry day for WIMYZ when the Hams
went off the air, because he had planned on
doing his one-year stretch for Uncle Sam and
then returning to the shack to resume some good
old contacts. But — well, Hiro, Hit and the boys
seem to have thrown a screwdriver into the power
supply and blown a few fuses.

So here I am, just waiting, as all the boys are,
for the day when we can warm up the old fila-
ments and start throwing switches.

Since last September I've been located down
here in North-Carolina as a captain in the Air
Forces, acting as supply officer for the 92nd
Air Base. In all the time that I've been here
I’ve had only one chance to get at a transmitter
and that was during a problem we had with the
parachute troops, when they made a mock
attack on our field. Being the only man with any
radio experience, they threw a half-dozen
walkie-talkies at me and told me to keep our
control tower informed as to the movement of
the parachutists. Boy — after ten months lay-
off, you'll never know how I felt to play around
with those rigs! )

The only connection I have with amateur
radio now is through QS7, and with everything
closed down as it is I think you are doing an FB
job of keeping the fraternity going. When I left
home last year I had to leave the rig standing
ready to go and I don’t know when I'll be able to
get back to store it. However, if the time should
come when we are compelled to do so, it makes
me feel good to know there are boys at home who
will gladly take care of it for me.

Oh, for the good old days — may they come
back soon.

Let’s “keep ’em flying”’ in all directions.

— Capt. Bernard L. Beaudoin, WIMYZ

NORWAY SAGA

Seaman’s Church Institute,
Box 474, 25 South St., New York City
Editor, QST

« « » Please send me QST commencing with
the August issue. . . . I want to qualify for the
Merchant Marine service and will get a com-
mercial license, when I have brushed up a
bit. . . .

You may be interested to hear that I used to
buy QST in Norway at the newsstand, and our
club enjoyed the magazine immensely. We were
all very disappointed when the Germans came,
not only because they took that wonderful little
country but also because our QST's were stopped.
Our club had to disperse and members and
material were scattered to the winds. Many of

(Continued on page 94)
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lIIE skill and knowledge you have acquired as a
radio amateur qualifies you for service in the Signal
Corps. Men with technical experience are urgently
needed. . . . Now's the time for all good hams to

come to the aid of their country!

Y HAMMARLUND

THE HAMMARLUND MFG. CO., INC., 460 WEST 341H St, NEW YORK, N. Y.
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New OHMITE
Deecch Q%’eﬂzwlwe

Catalog 18 FREE

Gives up-to-date information on the wide range of
Ohmite stock resistors, rheostats, chokes and switches
used in all types of applications. Helps you select the right
units fo.r'eac job easily, quickly. &/rize for Catalog 18
now — it's Free.

Handy OHMITE
Olones Lecee

Figures ohms,’ watts, volts, amperes — quickly, easily.
Sqlves any Ohm’s Law problem with one setting of the
slide. All values are direct reading. No slide rule knowledge
necessary. Size 418” x9”. Yours f<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>